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(S4)TitIe: METHOD FOR AMPLIFYING NUCLEIC ACID SEQUENCE 
(57) Abstract 

A convenient and effective method for amplifying a nucleic acid sequence characterized by effecting a DNA synthesis reaction in the 
presence of chimeric oligonucleotide primers; a method for supplying a large amount of DNA amplification fragments; an effective method 
for amplifying a nucleic acid sequence by combining the above method with another nucleic acid sequence amplification method- a method 
for detecting a nucleic acid sequence for detecting or quantitating a microorganism such as a virus, a bacterium, a fungus or a yeast' and a 
method for detecting a DNA amplification fragment obtained by the above method in situ. 
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w m m 

■*?—WM«B» (PCRjfe) **U*^ftff|*4, 6 8 3, 1 9 

5-^,^4, 68 3, 2 0 2#*5j;tf$&4, 800, 1 5 9#|^j»»CSE3*$n 
OV5 0 t>3-o©«ibTtt, hWX ^myn*>- (Trends 

in Biotechnology) flOt, 146-1 521 (1 992) ^EftOStt^fe 
tf^iiSS^Wc^PCRfe (RT-PCRffi) jWIMffeih,*. 
±«©*SW>IWIi:J:0, DNA^f,, *L<ttRNA*feH«*i-6«**l» 

sBa&Kj:!), t>t<tt, • ^pcr- ( rpcR&sM^j % msm 
mm &mi mm. *4i«, ms# x 4 2 5i~4 2 sh (1996)) 

tsbK s mmt Lnx 1 9 8 9^6^ 1 4B\z'£M£tiitfkMft&mmm3 

2 0, 3 0 8*fcE5fi*n-CV^ D #~*mmBtt (LCR ; ligase chain 
reaction) ft % *>*VH4PCR 7°n M-,vX (PCR Protocols, Academic 
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2 

Press. Inc., 1990) 2 4 5 - 2 5 2KICf2$£ftTl^fe^tii|ig^*x^ (TA 
S ; transcription-based amplification system) Efc^WbtlSo ±!E4j£te x 

&m&&mxh <o s ^n^nfittt^ t^m^vcm vxm± ltvk 0 

fro MZ.tfs W&*7-1 14 7 1 8^Z§d,&(Djmmmmm (SDA ; strand 
displacement amplification) &&«EW (3 SR ; self-sustained 
sequence replication) ^ B*ffl#fWHf| 2 6 5 0 1 5 9 ^(CfBf^^ia 
?'J*fi|ig (NASBA ; nucleic acid sequence based amplification) ^ TM 
A (transcription-mediated amplification) ffi, 0 #§^##0 2 7 10 1 
5 9^-(C|5«feOQ/3V7 B y^~-if^ v £^*ffl#^#^5, 8 2 4, 5 1 7 
iM^y7l^5/M9 9/09 2 l iM/^7k5/M9 5 

/2 5 1 8 O-^fcSV^ S^M^g 9/4 9 0 8 1 ^{C|E«c^S><r 
SDA^ilt^tlSo *®#fr#^Jj|5, 9 1 6, 7 7 7*fctt*W*«-o© 

tttwoftftgnftepj (*5j;z>^c7)tB^) Wttmx 
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ym, m*.&a4t<Dv (s) u- 

l"*^b\ tcbz-tf (a-S) v***isV#X?u*?-}?tf$*tlZ>1ztb^ ft* 
tf, *«tt0DNAtfft*MIWra£3 <RF LP ; restriction enzyme 
fragment length polymorphism) #4frKl#L«fc 5 il-^^tC, &BFr/f#Sf6lJ|Sg| 

**u xm*mm*iK5, 8 2 4, 5 1 7%mm<D&&sDAmte > rna* 

7V^M9 9/09 2 1 l*fclBtt©5S[ASDA»tt, 5' ^ffl^^C^ 

lM^y7^s/ hj£9 9/4 9 0 8 l*|C»K<oakASDAttHt, '>#< * 

»«TiWt-r-<5o *HWI«*«5, 9 1 6, 7 7 7^li % *-!>=r**K 

*^K«r<dtfW-<&fc*|C % 3' Affile ysK^^^^KSr^i-S^^-r-Sr-te 
fflLTDNASr^U &J&#rn&M^ u-T~ fef^i t) -fy-i-r— #g 
■«l+07 p 7.^-T-i:#S«©Wtc=y^S:^tL-C^I!l$* % ry7w- h£Mffc 
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5 mwvmm 

*wmb\z®mm?z(D&^ y ^ ? v*<? k# 3 * m%?uz 3 *nhnic 

CAN ; Isothermally chimeric primer used amplification of nucleic 
acid) fk~efo& 0 

(a) fmt^mwt^z<omk<om.^mz:mnm^m^>^< ti> in 
£0* y tf^tv*?- K&£*n-s** ^y K^^^-cfcot, 

20 (b) (a) Iif#?>tl5Z*i^^7^vH|f i©y K 

(c) (b) xmxnhH^y^^wmm^mm^tiitz^mmm(D^y^ 

fcttMWft»lttaWS:#*.L-C««ftS:fi l 5ia ; 

*^pjo^2co^pjtt x ^>ft< tt2a^7 p 7^^-$r^u &mm& 
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XMtfX* is*?- h'ZGIrtz** 7^) -*%? K^^v-tjbot, 

(b) (a) XUV'&bhZ-fcmW<D7yJ^~W&m<DV7$Z?UttV 

( c) (b) •ia-p»e>* v t5^9^-r>-#Aiws9iw 

(d) (c) im-C^ftS&gf Lfc©&g|£i^£ LT (a) xm-c^ffi$tt 

■(e) (d) JMX^hM-^mmM(Oy'y^-^--i^m<DV^^^ 

•(f) (e) XS-C#e>*L5, ^^^^HW^^^tlTt-^m^oy^ 
^▼-«^©3' ^cfcO, ilMtt?:ft-5DNA^M7-fl:J;oTll 

ttWi«)iljJJ:(«l20jrai4 > *iref?o-ct>.fc< % 
<D Mfc R N A 1 LT> #i|te¥gt5$f fC J; 5 ig|S¥©Sf £ «fc 9 -#£K<£> c D N 

A«r»Ri-6xa«r^-e*>J:< x tt-*«© c DNA£ftil&&*;|*|fc£^£ 
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DNAii-m -*&<o^?tii>*wm\cmm'v%z> 0 r^iDNA^^ 

— 3' VXmB s tDNA#!^7~i?, *3j:t^?vV* 77 

/VYTi-y^^^b' ^3' x^y^ ^ c a DNA^Ky ^ 7 

( a ) mmtftzmte. ^-^y ? u*?- ks y 

3 * * WJ^IfiS £ ftfc * A y * V 7 U*^ \?Vh 0 ; 43 J; t>* 
nfccDNA^^^5^J;i9ii^$n5m@BW^$tl5o ±fH£/£ 



.WOOO/56877 PCT/JP00/01534 

7 

£ 4> 1 l < aiiK t it 2 as^±<D y * vurf- h*&ffe& LtzMm 

3SRj£, NASBAfe, TMA&, Q 0 K/y #~tffe, PCR&, LC 
i^K#B«*tTV*fir I BS, 0* 

Afi©#*#*riBfc*> 7*y =r** K/7^fv-^ot, y u 
w&mmztizx 5iw**ifc^. 7*y K^-r^-a^tf 

So 

mftEKSJlfc 2mfiLh0«M^T«m$ftfc y * K (RN 
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v**?- Ktt, x^k?^ 1/7- tfu: J: -S^o/cfe^T 9 ^ -f '7-© 
3' *^X«3' $*Mfc£1E3h ; 

(b) (a) ii-e#f)ix5z*iii©/7^-7-Mi(o y # ^ ^ w k 

(c) (b) xs^fens^^^HW^^W^tifei^^ifeor^-f 
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( b ) ( a ) IST*# e>ft5 Z^c«l«K©^7 -f y ^ K 

(c) (b) lST'HP)n5/7^vH$fi^§]||(f$^tZ*i^i©/7^ 

.«rr#*il«r^^MM«W (h) XUKWrnumtstiZTM ; 
:: :(d) (c) !S^»bix5jMLyt«IW«*«FS!tLT (a) lST*fl0B£*t 

(e) (d) JM^®btizzs£mmm<D774^H*&m<Dy78x?is*?-}? 

(f) (e) jmx~'&btiz>, 7yj^H$&mtmm&tiit-$:mmm<D77 

-?-fa&m*'£tt-*mmmt (e) xm\zwmm%£tizxM; 
1 3 <Dwmmm*±mmi!tfz>jjmxh<>x, 
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3' 5feM(CgBtt$tlfcdr7«7^-y I'J***' K*C*> ?>■ ;&£Tf 

(b) (a) ^#^^^^^S^^^^ S gH^j {C ||^ (cffi ^^ 

(c) (b) igri#6ti^z*i^©7'7-i' vH*f i© y ^ ^ w K 

<d) (c) xa^&ns^-r^H*««*w$*Lfcz^itt»©^9^ 
v ^ 03 ' ***** it»t tsDNA^y ^ 7-f iaot^ 

(a) mL±? ki-zm\tttt®®zmmmRtoc^x®mu mmt 
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(b) (a) v®btifr®Mbftzmmzm®m<DmmmHcmnmzftffi&# 
'pta< t h i mmvyy^'r-bDNAtfyt m \z.£ (9 *>m^xmm\m 

*tttft^9^^H»*«**l«-#-6ia ; r^Tf^^^-te^t^y to 
* i^f- K*5j;tf y to * K^r^rTS^ ?;*-y =fjR * K^9>T 
■v— -CfcoT, J£y to *VaJ-*- Ktt, cn> * V7- fefK: «fc S^OWfOfcftfc 

( c ) ( b ) xar*# btizzjtm&mvy^j jmk© y to * k 

(d) (c) XST#fe*i6^9^^-#JBM^tW$nfcZ^««S»0^9-i > 

( e ) (d) JM^&bixzimvitimmz®Mki,x w TMx&mzti 

■*SfWicffi*tWtf, -^ahfrfJJ to * K*s J:tf!/ to * K&fMM* 

5^-^ to ^ K/7^7-t*i)ot, ^y to^ k«^> k 

(f) (e) xux'&iotiz^mmm<D77j-v<-i$&&i<D}) to^^K 

(g) (f) xm-e#?>ti,5> y^-r^H^ftiH^^f^^Ttx^^^T 0 ^ 
m\zmffiwmmmm*MLxmmmzft?i:uxh<>x. n&zMt??* 

(a) ««LJ:5ii-6BB^J^tp#m*ttl^«fitJ*:ij:j:oTJi«u mWb 
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(03' 5fc$S&Xf*3' »{fflfcia@£*ifc=^ ^^-y ^5? ^ K^7-f 

*ft\zmmmw&\z. & -*xmm u mmmmm**&m<Dm i ~ 3 <Dmw<D% 
m<DmMtt!:$mmti,xm*z> 0 114-1 e^m^mm-r^mmmm^ 

3SRj£ % NASBA& TMAfe Q /3 l^U PC Rife, LCR& % 

y tK^^ i/^j-^ K£r c^s 3 ^ =1^^ UX?- KT^'fv-tjj-ot, i£ 
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(c) (b) I^H^sy^^fv^i^i^fc^^y^^ 

y KSr^jfiri- =f** ^ 

(b) (a) Igf||P)n5Z*iM©7°7^ y #5? ^ W K 

<c) (b) xuT*ntbtiz754^H$&m*mm£titc=^mmw<D7'9j 

HWHIfc^^MW*** (b) IWcW^JBSHSIfi; 

(d) (c) iaT»6>4x«.aittbfc«MK«rlBgi:LT (a) XS-CftfflSti 

(e) (d) xST^bnsr^Msgo^-r^-^^y^^^^-K 

(f) (e.) Xg-C#t>ix5 % ^^^H*^m^^f$tl7tX^M^(D7 ,, 7 



WO 00/56877 



PCT/JP00/01534 



14 

*H*iw*i&=&Mm» (e) nmzmmmmztiziM; 

9**^>y#x^u^K*jj:tfy*^^^^K*^(ru i*y#** 

1 d n a# y * y £ j: 9 tm vx&mm Kmim*-?? * 
y * k*4* u * y #* * i^*- k*wt 3 •swixwt 

(b) (a) XS^^KSZ^^«Bft©^7>f^-#fi«oy^^^^K 

(c) (b) xs^fens^^^^H^fttt^jw^nfcx^tfi^ifto^^^ 
Kmffim£mmz^w&Lxmmm*n5TM .• 
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(a) mLkKmmmmtvmmmnfcnnmcftffitoft&KK him 

(b) (a) JM^nbtizz&mmm<D77j^H$^<DV7$z?u*?-h- 

(c) (b) TMvn^^7^^-w^m^mm^ivti-^:m.mm(D^y^ 

(d) (c) xmxmhMimLtLmmm^mmt ut ( a ) xat^^n 

(e) (d) Iit#P)H6Z*it^/7^ U /f ^ ^ ^tf K 

(f) (e) xe-e^p>ns, ^^^HWtil^iffsnfcr^wft©^ 
*%w<d%2 2<D%wimmm\*m<m-tz>tctb(D%mxfo^x, 
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!2^1~03©^StJ«Bl 4~S&2 2©^©V^^lo<7)|8W<?5^o % 
*VVr\ «*tf, «0WK^lCTf=^ ^h^ v ^T-v, ^$^%#i-6t> 
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^IMWcfcvvc** 7*y =r** ^ KT^^fcj-, ***j/y 

-f -rr ftMNMI^+5> y * J:V/*«:ttlW|^^^ y * * ^ 

^ K*Sv>tt*llE*y u** ra*ot/Stett#E*y * v*+ K 

*»Wte«M«*pc =f*t u** K*?-f v-tt % . flE^9-f -r-© 

0 5 ' *^|c^ftT©SfB^Srm-o 
f2=SM 7^-y K^-C-v— J; &DNA©#ft&fTot£jjfcLfcr# 

*>©T&tUfJ;VV 

Mte*&t*wm<Dzk**) 9 mcwtottstii&w- #*iHDNA#y 

(*WDNA#5^-tf-i^^^ Taq DNA/ffy 

^y^7-if Uh7^^>tti) x VENT DNA*y*?— tf 

2^5 >K** , KOD DNAxJf y ^ y^-^i (MmffitiM) , 
DEEP VENT DNA#y/?H? (=a^WyK,V*?^tt 
K) S^a^HSDNA^-l^-f ««9 7/24 444fA« 
^«^srhEtODNA#!)>7-l?) WWfeilft. (Strand 
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displacement) ftfeZ^Tt §DN A#y / 7— i?£ LTtt s ^fvV* • 

(Bacillus caldotenax, £XT, B. c a tWf~) • 7f 7 

Dt-^-f?^ (Bacillus stearothermophilus, WTB. s t £ffcf) 

e>{C, ±fSDNA#y fefit, $&ODNA#y ;*7-i?tf>21^ % #JCRS 

^tt$n^v^s±E^jl^'tt<lrWi-'5DNA^y * 7— *£&tf*«aygtt«:*r 

®»£*t3I&s DNAiiSrlf^t^ biff? U «@MSteT=-y y^tti/^ 
ffitt«£riBWt3*3* fiP*>$(gm (strand displacement) r t 5?& 

(l) #»WlcdWHi-<53M9;*-y =r**u*?h*774^~- 

£tf y u-^K^f-rs^^y w^kt*9^-t*>So 
#j;ttf, t©3' ^xii3' *«H»j(cy^^^^K^e^tL^^7^- 
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7^=aT^PCR (Sffi3§tfc38fT, »13I~»1-6K, 1 9 9 6^) 

OL I GO™ Primer Analysis software (^fgJtth 
SI) Mt5wi^-?t5 0 

y v^sic^i-s^m^sajun^fi^^tLfe («-s) y#** 
i^^-k^ y^-x©2fir©7KK^y. h^^sicgm^H/cy^^^^- 

U^K^^-feU flflAttf, #B#ffrB5, 0 0 3, o 9 7msM<om{tR 

mmm (fuyvv-^tim) %m^ttmx*mmLiz u-s) y#**w- 

^K3 y fc5^li2-OMe-RNA-CE **#TS*VKS*|g 

u*-?- K«r£*U 3W8W©HI«*»lcttfl!-e#6^f^ 7#y vir^ 
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-y «fc ? (c, ^@«iic^M^{^m^iB^JT^6 w <b^0* Lv\> 

5' -dN a -N b -dN c 3' 
(a-: 1 lM±(Dmm. b . : 0 £fcfcU Rh<D«|gt c : 0 £fcli 1 W±tf>&£t 

fljttf, ±I5-«(^v^t a = i i w±©ffi|ctf)gilrc. b = 1 , c = oo 
$b(cb = 2 > c = o~"5<d**7*}) =tz? i^?- K^y ^-^sv ft t> 

^ 9^ -^-(7) 3 ^Xf* 3 '«{»J<Z> y to ^ K©f$|i s L < 

«lmer~15mer, £bM#f£L<te N lmer~10mer x 
Kttlmer~5mertl)5 0 £ /c. _b|B-^^0 c <Dm^ 
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9DNA#!M7~ fe?T?#g$ftfcDNAg( (^^f^Si) y 
V N So ±ISO=¥^ K^^r-^— fi N rc^K^^u 

«IOB«iVCl*6. Mill ^^tCT--y^i/Lfc, ±ISCD-~^T^ 

$ix5^^7^y U^K^^^-J; DNA(D#ft<SrffoT^Lfc 
Z^DNAKRNa s eH«$tfci^}CfJ 4 ±15*.* 7*V =f** V* 

* h~75<< t-<d u*?- mwmzti. ±ib^- y =r* * k? 9 

9^^-i#*lCcfcO^$nfcDNA«©M»csy^6Aofcr*«DNAd$ 

l£, mxlZT-fyJ K-^^^AXft (ABIfc Applied Biosystem 
Inc.) ODNA^yWf^3 9 4S«:JB^T\ **#TS*V h&Ki*)^ 

(2) aMIWKlttffiitLSaL^K^^ UT— if 

±12 (1) tc|B«W^7^y=r^^^^K^7>r^~«tt)DNA©#«SrfT 
*t"5t>OT?fctl/««tV\ BP*,, ±IB03*:«DNA<J!>5t>©#p<7^-y=f^^u 
^IPJCli !; /f ^ U7-f M T .^ , ^CD N A t R N A 
(RNa s eH) ##afcteJB-0*3 o fcy tf* * fef(Cfi, ±|2fl= 
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OKVtDfcJfcX'lttmm (E. c o 1 i) Efc&ORNa s e Htf*#W<0*mc 
dase™ Thermostable RNaseH (^firV^— / n 

*fc* 3»"J©*fefc«H|'f-6it^K5c^^T-i?, RNa s eH© 

RNa s e.H-ttDNAfcy^^U^K^tfDNAiO/N^yyy KZ^H 
«fBft»cf^fl§ U z^flU© 5 *>© y * K*£trtK© y * m 
»*WRWIc»Ki-«ctteJ:D, SIW/y * K3«W«K:= s> * £ Aft 

So 

(3) *&W\Ztizm&tlZDNAtf}) ty-M 

*&W\a*. DNAfDmmm (strand displacement) igtt&3fH-5DNA# 
ftffim%mM£-&Z> s Whmmm (strand displacement) iSZtfrX-g Z>m 

sns DNA/Ky ^ 7 -if f a % ±m(Dmmm^m-r^> *>©-? 
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btlttmcm&\tti:<, mz-ti. -a^K^y** (Bacillus 

caldotenax, &>Ts B. c a • ^77nf^ 7/f ^ 7 

(Bacillus stearothermophilus, OTB. s t tWt) t&OftfM&'^/UXfo 
*BBS**DNAtK!; 7-f©5' — 3' =z-*y%# UT— %.%:\^tzM 
Mfc-^s ±MM (OT, E. c o 1 i <!r$5rf) ^DNAJKy ^ 7— i? I ©7 

-e* 79?*fh i*-\'S*mm mmtfb*iz> 0 ^nmttffi-ct 

B. c a f^ffsafifttfftj 7 0 e C-Cfc5$ff|ft^M-Cfe 5 , Z.<D%m&*<D 
Be a DNAaKy>9-*»i, DNA^DNA^y * 7— gjgte, RNAfe 

;fct>©-cfcoTt>&<, z<D£5tmm<DWb lt, 5' -»3* ^y^v 7 

— •£iSH4$r£*M-frfcBc a DNA/Jf^^f-CfeSBc a BEST DNA 

(4) *mA\z.tizm£tiz>Bj&s<>yy7— (Dm& 

7T-tf*% m ^&mX*hZ> 0 lftttffi/££©ftfe*&tt 5 mM~ 1 0 0mM©f5 
#{£0*L<fi2 0mM~5 0mM©^fflT'fo9 N £fcpH6. 0~9. 5, 
Wfc#*L<ttpH7. 0-9. 2©ttH©t>©3J«ttffl*jlS. 2 2m 

M~4 6 mM© h U i/y^lftS p H 7. 5~9. 2©^^7 7 ^ fc^fi 
2 5 mM- 5 0 mM© y y •> A ^^tt5 p H 7 . 0-8. 0<D*y? 7 
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ttJflT**, *<DmmiX lmM<- 2 OmM, #l«L<!42mM- 

1 OmM(DmmVh?> 0 $.1t. DNA#*Kj£0£Rfcfc5dNTP«£4& (d 
ATP, dCTP, dGTP, dTTP) *Jl^*tO. ImM 

— 3. OmM, 4#£$J£L< teO. 2 mM~ 1 . 2 mMtf>$SK-C&5 0 ftJBi"* 
^9^-r-©*tt, SM15 0m 1 1 pmo 1~1 OOOpmo 1 CD$g 

ffl-Cfc»J v #tCl 0 pmo 1-1 0 0 pmo 1 0>«HjWSF*LV\, £ £>tC, RJCS 

&&0 . 1 %&Ttf>B S A, %mmm 1 0 %&>T<Oi?t °?;VX;V**i/ h\ h% 
V^^^4mM^TO7 e hU'^i/>'2^^fe5V>«0. 0 l%UT(D^a 

^u^T^^^muLxhx^\ ^.(Dm. nmp (1-^^2^011^ 

5 0 p 1 -gfcQ 3 *v2 O OUOWW* L < , §|I15U~ 6 0 U©|5ffl*S# 
jf-CfcSo DNAJKy^9—^W: x 0iRfc£, BcaBEST DNA/jfU 

ft & «fc 5 -y~7 t -©Mte «fc 0^mo«lS2:SIS-rti« J: v \, v vfft© 
(5) *&H0gCBfc£ft0iM#& 

*!!PJtf>;£fete x ±15 (1) {C^^tlfc^y ^^u^Ky^-r^-Sr^ 
<itia^fflL, $£>{C±fB (2) fc^Sttfca:^ K^c^l^T— tf*3iuc± 
E (3) K^&tltcDNAtfV *7~VZfa&ttxnMi~Z>Z.bfcX-%Z 0 
§£3rfc-m, M^Sfi^s^^ u-^K3 y ^iftlctt, PCR^tc^ 
fctlSdNTP, f^dATP, dCTP, dGTP, d TT P©jH£4feflS 
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k ^ jsmfiR* ma &ieu& iiwto 

#**«i|6k <Mn^ K, SMVV*, $H® X «to&tWfe©J:$fc 

£©««5HP#, «^tf.-mRNA^*<kLfcK|BM»*s*»WK:ttffl-et«. $ 
fefcilBtWI'fc^ixS^dS^^-T^a^nfcDNAfcSV^ttRNA^ 

<<*y#m, ^m^m^t^mmmm^m^^^mcj:^ mm 
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mRNA, t RNA, rRNA^©RNA^m hZWZ®fe<DRN Aft 

5 *mm?btiz> 0 

mRNA\zr^-^ir^i,(Dxhtiii:mm^ti^t(DXi-ttj:\ / \ m^j^ 
-ix ^©iSRN A\mmm^mmm^'r^ : 7^^- m^m-^v^ 

Wl&frhs L < tt 1 0 0 5? * ^^-^ KWTt?fc 0 »■ * U < 3 0 % ? 

-?-\Z, ±SB (1) K1B*teftfcttSr$wfrU ^oRNA^t)0»^l:f 

20 ±IB<Oi»te¥RJ«:»Cffiffl$ttSil*fcbrtt, RNA^t tfccDNA^ 

3fea8«££#* (AMV RT a s e) N *n-^X* &ltmV 4 
^■mm (MMLV RTase) x 7 t^MMt^ s^X 2$ti;9!fcJt (RAV- 
2 RTase)?, «*©jg«©&te9lftlWS#ff feftSo 
25 gtt^f^oD n a# y y 7-f ; 5 0 tit, *%W<DS 

BW&&DNA#V > 7— if (TthDNA^!)^7-f^) > JJUM^^vV;* 
»/^^IiI*3l5DNA^^ 7-f t< , B. st&&DNA# 
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V*7~ fef (Bst DNA#y^- if) s £fc(CB. ca4*DNA*^ 
7— fe? 0»T\ Be a DNA*!M^~ if<b|B^-t5) «t^ 0 0ij;ttf % 
Be a £>NA#y*5-~tffi, aW^fcv^jtfW^fc^i^ * 

BKwMEnm D N A^MXS «tMtt4HMrttlc <fc o Tii*g L s fcfc- 

CI 4: JJ^K^ TS/yX y (Nucleic Acids 

Research) H2 4#, 1 9^ 3 7 7 8-3 7 8 31 (1 9 9 6) \Z$m.(D$ 7 
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(Genomics) ^13^ 7 1 8-7 2 51 (1 992) tCl2$tf> * ^g2?ij&#1- 
^>W^fy^^— (Degenerate primer) £/B^)fcDO P - P C R (Degenerate 
Oligonucleotide-PTimed PCR) fe<HHJ/81-£ r. b iz£ <0 &tm<omW®L*W& 

"r-ttv^t>*©3' «HC7>^A*iW|» l«LfcEai**LTV*«. $ 

NA/tf y t? ''efcMfDNAtf U ^ 7~t? I , * T a q DN 

AJd?y A alDNA/f y^^-f (If p=»s>#;* • ~7 

mDNAtfV if, VENT DNA#!M9— tf, KOD DNAstfy^ 

7— If, DEEP VENT DNAjK^7-f) RtJ*o*#/HlDNA 
#0*7-1? (BR^MI9 7/2 4 4 4 4ty<V7 l/y MsEifc<£>DNA/K !M 
7~£) ^WbixSo ^&<fcfc2Wr©DNA^y^9— tftiB* 

^fr1t:fcM&tk #R|;£*7J7 Ex Taq DN A#y * 9— fef (^Ijfft 
Hi) feS^teKOD dash DNA#^7-f (JfC^MD ^*>&>ftC 
ffiffl-e§5 0 B. ca ft3l$DNA/K^7^ B. s t F&3fc*3fcDNA 

^y^7-^0^DNA7Ky ^7---fef^.^DNA3jf!;^7---^(D5' — 3' 
^V^l'T^^fcfc&LfcfcJWfc 9°N DNA#y*7— tef, Pf 
u(exo-) DNA^y^7-f (^h7^^^ti) , Tth DNAtfy* 
7— fef (Mftmm) . Til DNAzKy*?— £ (7°n p< m±M) ^U)DN 
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mutisms tfflkftzmmtmDHAmK<D3 , m^>b*&m<Dfflffl 

NA % fe«ttJ^RNA^t<ttmRNA*^ij!(E^K^-CBIl!l$tt*:cDNA©. 
<t 5>5C-*«lDNA©V^i*tit^*55KlC*3V^«^DNA^ LT^jI^ffiT 

25 ^!I^PCRigi|iI^(Oi5^lE^2*^DNA^V>rfi,.^|§9g 
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liiOcDNA (-*iDNA) ^ffiS-TSX^^ #»&#TK:*5V M 

Cl] ^Iir^SDNAWjj< btlUo^rV di%# vir^ VfyJ -?—b 

[3] :x>K** ifT, [2]T'fW^^/cDNA^^i--5,xm; 

[4] [3] ^^$^^40 3' ^^^DNA#§SJ^^fT^5<bllB# 

^> [2] vt^£ttDKAmz^^zzbte<MmDNAfrbmm&ikz 
xm ; 
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[5] [4] V>JM^%btl1tZJ*mi$})%9V*<?'Y%m^X [3] ~ 

[4] oTM^mm-riMo 

K* * WT~tf , DNA/tfy ^ 7 — «rttfflUT*a, iili5 0lC« 

(a) t*M<t&S^ifcga^J£f^^^ 

<b t> i Wk<n-f s 7>('*—h dna/K y p< 7— £fc «fc oteatr±iB^i{i^Mfi«j 

^ K*5 J: y * KSr^rfS * ^ 9 it V =*x ? Vit*? VzfyJ**— 

(b) (a) Tmxmhfi^r.^mmm(Dy o y4^-w^m(ov^^u^h r 

(c) (b) xs^#&n5^7^^-#««^wf$n^3*:«gtKo^7-r 
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i mm<D77<< v-i: dna^ y / 7-i?\c£v$mLx± i mmmtzftffi&)ft'7 

( b ) ( a ) Xm-C#e>n^Zl5(c^^^9^^-#S0© y ^ K 

(c) (b) lS^#f>n5^7^v-#Si«$^cZ*i^^7^ 

(d) (c) xaT#P>^^®ilLfc«m^^i:bT (a) X&T&^ti 
tz.7°74 ^-titmt£Z>'J>te< t tllO^v-tDNAJify t< 
t)&SLT\ m^tCffiM^^7-l'^-#^^^ ( 5xa ; (a) 

xm^^^^Tt^^^^-if^^sy^^^-ttfii^^sis^jo-^^ 

F77-fv-^ot, &y ks 

(e) (d) Iif#P,tl5^iti(D7"7^ ioy w K 

(f) (e) x*r?#ib*i^ ^^-r^-^w^^^x^^oT-y 
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£^ ^mm<oms. me<Dim^ RNA^r^it Litmm^jzi&izj: n 
< im 2 <Dmm<Dm%mw<Dmmn 5 %mT-hz> 0 

±&<D*mW<DMm<D^'rt},\Z.te\,^T%^ *f-*iO^!DNA[^DNA 

NAtfy^-i^fftBK.fc'), »7^v^3' ^J^&l^NAO^ 

DtDiB^^o-C^MDNA^^^DNA C^-T^ 

TZ^:^DN A^^i-5o ^ K^^l/T-fttg^iDNAM LT 

^^DNA^^^^^AnS-y^^^^iL-Cf^ffl-r^ giyp 
J* * UT— fef tt, 7^ y ? v**? VfyJ v-tftiDNA©r*iD 
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v~KJ&nmW»R&K. «fc o til LfcWft«ia&a Ls £rfc ft $g&£jfc£ 

^*iDN A%m&1rZ>tt*itimK, 7^y =f** K^7>f 
4m<D7***^}) tf-z 3 \j:s m ( d NT P) , DNA#y 9— 

su>. 

^-<z> y ^ * i^^- K^(c*3^t^^^-5 «fc 5 tca^f 

tt**^fcfcflsv\ 3feli#«$Jx3tDNA«l<D«lftSrfT 5ifiWis*>6o ^LTfi 
^C^ttg^mSr^i-5Rrmofc-5 5' ->3' x^y^^ 7 -f^ 

AiKy^7^IO^y^^^r-^M«ftfrT»fc5^w,>^ Bs t 

B. ca»BcaBEST DNA^y^y-if (^SiiftM) 
S„ ^-^^-^1. 0*5j:.tfS/— 2. 0 C*ffl/W^5*/W 
It) , (Gene) 09 7#, 13-191(1991) |Eifc<DT 5DNA/K 

!M?~**sJ:tf* 2 9.DNAJK!) ^7-f^f$iiWt5o afcfcfct 
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L^KfciMtt, D2 0t-U8 0t:-Cfe^ *&fc#*L<HJ&3 0t;H&7 
Wc«F*L<tt, l)5 0t^7 0tm »te*a*#T-CK 

V7K MllOLIGO™ Primer Analysis soft 
ware (^JHtSI) <HWBVC*>J:V\ 0j;il;f, v TK fc 
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- 1 0 0 * * K©*^ff*U<tti4,^ K- 5 0 * * K 

»200bp~*&4. 3kbp©|5HT% #IC»2 5 0bpHeiB00bp(D 

BcaBEST DNA^JJ * ?H?HI Lfc»*, RNA^cDN 

tt5;tm5, RNA*»e>cDNA«ril«i-5iai«fcA**rff 
fc\ *©ffeiWb„ ( c. D N A). *Mfl®*ttHMD NAir br«ffl« £ 1 *> 

(4) (3) OWMLtcUltL£VDNAX})t7~-e\Z£VMmm-fZ>xm; 



WO 00/56877 PCT/JP00/01534 

37 

(5) (4.) <oxmvftbtiizmm&£Tm&£to±754^to&mfrt>ftz 
z^iDNA^ ( 3 ) (Dxmmmmzti, *tcMMistcwmm& (6) <dx 

(6) (5) <DT.m<DmMLtcwmmzmmt lx a> tm^^v^^u 

(9) (8) ^^fLfclF|5^«k«9DNA^y^7^{Cj;0^^-r5ia ; 

(8) (Dxmmmmmztizxm* 

NAm#±mxm. en <omm^^ t^or, mh^mmmm<om^ 

#3SW<0&lftSB#J<0|«tt;frfett, in sit ugE&*Hf#j£, DNA 

-pc R«fete:fcv>T*ffl $*ia#ifct mm<D^9-(^-itmicx^x 

fttt*>Zk&XZZ> 0 Z<D&% S flfctroftfra 
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1 0 0 %-Cfc t) , Hi«P C R WJ^»^t 5<|- 1 

NA#y p< 7— tf*5j:0«/*fctta:> K* * l^7-f «tl^o«U 
t>cfcV\, DNAtfy ±|E (3) B«03HSWfcflrffl$tL5DNAjK 

(2) B«©^K^^ut— t?»»fe«Ri-5ri:*-e#«. Sfefc, ttffJH* 
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(7) *^©^KiB^J©^m^^J:t^^©fc©©^5/h 

cfct/ 

»u m& mm*, mmm, » >^mm . mmmmm ft*jMMft 
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-hie (b) xmMt&®<D®®m&um^ mztfm&m®iz£<o®%<D^x 

•*\ fc3V^ftJ»cD£4£fr 5zb&?tMxhZ 0 

#**l^K (RNA) ^n^^^^ttJ^i&l^i-Sr^^-CtSo 

^ a -7±<D%*®nm<Dm£&m*: i,x&K&%ittbtiz> zo^t^^m 

ft, #Jx.f£, 6 — F AM (6-carboxyfluorescein) iTAMRA (N,N,N',N'- 
tetramethyl-6-carboxyrhodamine) t <Dm&&t>-frtf#tM\Z.Qmx% 5„ 

^m(Dmmmm<Dmm^m<Dmurici3n^m^mz:^x\x ?— ^ 
NTPoJ:5*^fepcR*•c«v^e,i^5f,^^|ffl•e# < 5fc^^) > 

=»^H«r«3(E»J:0t>te<i-sc:i^-c*5 o A— ^!7-*£fTfc 

Rfei !> twflia !i «i#j^|p,n5 : mm. mm. nm 
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feiVfoXh*), DNA^^dTK (DNA7W) HWtlS, DNA^ 

mm & *-c mfcit s titc d n a?- y ? teMJ&Mi&iio^ y ^ 

±E©«t 5K> *»Wo^jfe|cJ:D^©DNA*-^©^jB-e«(B-t-5c 

ttL^^-*i©DNAI± v DNAfs//±[:imDNAi^i LT#KI 
Iv^-CtSo fiP*>> #3PJC^j£f3: % DNAfy 7*^^*5 V^T9fJfe©f|*fc 
«W**THI^ki-«DNAS:IWR-t-«*j5fei LTtfafctt/fl-?**, £ 5 LT 
e>tlfcD N A^BT^TOfC^ij SiTCHfci-SSfctt ^14(0 t>C0T?&tU£ 
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*&w<Dtrmz <t mm £ tut d n a *Bff^^(c^ij £ ^rs^b tfc* 

£So ttfc* *»W©^«fefcJ:0li«iixfc--*i|©DNA*9r)6©f|«|c»i| 

■ft^*WLt«wTtBfcs«: ic j: o , mmommst 

im^Mtf^^K^ y ^ (Nucleic Acids 
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Research) %2 1 9-^\ 3 7 7 8-3 7 8 3H (1 9 9 6) \C%m<K? ? 

y S (Genomics) Ml 3#, 7 1 8~7 2 5K (1 9 9 2) (C|2iiCD^fi 

^-T^"- (Degenerate primer) ^ffi^fcDOP-PCR (Degenerate 
Oligonucleotide-Primed PCR) jfetdS^t, Wtbfl1t.Wm.OZf 7 4 -v— L 

**£ftfcDNAtt*©rtttOt«^^ 
yy w k&t* 5o $ fcfcR F L P CD J; ? teMm&m&R^ft®! 

tf, {liifr^ltttRNA^U ^$^RNA^D- 

fc d nt p ^r^ffl LxttmniMBMmm%m*mitt*z * £ * $ s 

*«W©^?ftfc*5V^T, *»WkH««*tL5»f>i-tt, *0IWfcit«lcttJli- 
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i. 'pft^mmms:*), ±m<Dmm*mm-fzz.bfrx*% § 0 2m<o^9^^ 

2m<Dmm (dna^u ^7 — moxip^i/ kp?^ i^t — r*nj£$ns„ 
^iti|ig^a:^iijis-r^ r t &%\,\ $ ^y^^-^mmm^m 100% 

£ P C R&{Cit-<T^T^5Vv 
6. i|*MSJC£:iC (a-S) dNTP^ip/idNTPTto^MgtUv^ 

(1) ^ffl-r^>^m^M 
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fimmfemK&m *MmBttf*jn?ti 4 0 mM s y * -mm ( p h 7 . 7 , 

3 7<C) , 4mM4l^^^">A x ImMDTT, 0. 0 0 3%BSA, 
4%?y±u-,K 2 4nMtfV ( d T) ?lz®m*VM®Lt: 0 
XV [8- 3 H] 7r=/l#^ : 3 70kBqO;Jfy [8- 3 H] 7fz;V 

: *^*«-t*v€!jft2.5mM K y (p H 7. 5, 3 

7t) % 5mM 2-*;l>%zfh^*;-^ 0. 5mM EDTA (pH7. 
5, 3 7 £ C) „ 3 0mMI^thy>>^ 5 0%c/y irn--/M£&«5 J; 5 iCjgcjg 

«Kf£H*MftDN AOSBSi : f«lDNA2 0 0mg^TE^>y7 7 - 1 
0 0ml KSfflU JEW***:. «©UV2 6 0 nmco^^^M^L, 1 
nig/m l.©Mfca««MWc-C«f5Lfc..*R: % MMft^l 0 OtTCl 0#BU 

(2) ^fiij^fe 

±iS (1) TM&Lfc;frtt$J5tfflKI&?&9 8 5/ill^!) [8- 3 H] 7f= 
A**ft7#i 1 *jp*.3 7^1 oaiKHftttLfco ^l^yTr^i^Mg 
** | 2 4nMteftSJ:5te8/i.iai*. % $&fc3 7\rc5anWRI*Ufc; c<z><fc 
.3fcLT#!> [8- 3 H] rA-*ydT««Wri 000Ml*i«tfc. fctc, 
0EKfttt2 00/i 1 fc#*U 3 Ot3-e5»IWM»Lfc«, ^OftftaWe* 
RLfc B»*if 1 -*i€>©KJtWSrfiBW«iic5 0 ^ 1 -fof-^y > 

OmMtfn y hy^lOO/iK W^lDN A*ft5 0 * 1 * 

^10%h.^nn^300M (±C PMfflfcWSteHU 3 0 0 M 

I ) Ot-CS^WHWWK 1 0 0 0 0 r pmfl 0»6L^ o 

#^fc±}|2 5 0/<1^7/W:AtL, (NEN^ 7 
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(3) oL-yMf-g 

^^•^ (Unit) WT^H-^-C^ttJ Lit 0 

Unit/ ml ={ (««UCPM-^V^CPM) XI. 2*X20X1000 

X*^$)X2 00 (M) / (iCPMXY^X5 0 (m1) X9**) 

1. 2*:iCPM^mj)?!l [8- 3 H] r A-# y d T05 0 u 1 
^fcDOnmo It 

mmmi 

(1) ^SDNAt/7-f-7-^ 
^J#*lt-±E©9 9i«©-^giDNAO«a£E5!(SrSH- 0 iS^o 

6 2fl*©y #5C^ Uah^ K05 ' ffiSy 54WW#***n**3>- Mfrfrlcg 

* is y * i-^T- K®*# y * Kfcft&Sft, 2»o^ y * * * u 
^ K©5 ' fly >«l***^*D^a- h^n^t/^v-o 
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(2) *g*g£j£ 

**©DN AjK y ^ B c a B E S T DNAtfV *y—£ (^jgjf 

*fc$D <fc> *fl§M*5fc6DRNa s eHT^c lone d VtfXfUT— fc?H 

35mMhy^tt^7 7 - (pH7. 5), 0. lmg/ml BSA 

#1. 4mM dNTPH^ lOmMt^^^^A, ^^2 0?^ 
o ICO (1) 607 B 7-r^«-^L<«60-^rcoy7^^>- > ftfetWCO. 6n 
gO^*i^SDNA, 5UcOBcaBEST DNA/tflMT— if, 6 0 
U©c 1 SSi©tMi5 0 M 1. ±lEEjfctt 

«mc»#u 5 5t, eomiui sou 2*111211*1?*** 

*7*^ 1 ~ 5 : -< 1 -7*7 ^ 5 . 

*7^7 :7°7-f^-^4^fflL, RN a s eH*Sa»LfcV\, 

^TVP 2 - 5 (DmM^m Lfci§£\ ®4 0bp (base pair)-. 



WO 00/56877 



PCT/JP00/D1534- 



48 

(3) mmmvwm 

5 ±|B (2) ■tx^4 0^tCj;oT#^fcK^^^i5'o=i>'-i o 

10 (4) Kfotifffl<D&m 

±15 (2) <D^ry s ^2(D^m^mmu ^fr*m*<DmmRfc£ittcm&<D 
mmmvomcDmk&ffi^tco mmfcrnz, o, 15, 30, eo, 90, 12 

15 ^cskct^l/co mn^mo^m^m 2 gi^ 1 ~ 6 fi^ti^no , 1 

5 V 3 0, 6 0, 9 0, 1 2 O^lg^ltS^^i^ilfe^y^, 
Ml*fr?£r?—J}~-t LT, 1 0 0 b p DNA ladder marker 

20 S«F^15^ 3 0#, 6 0^ir^<^5}^V\ mmmmAHm±LX^ 

n^iiii'iM^i:(ii5^«v>r'fc^ > &mztitcfcm%kx(Dmmte6 o#mmx 
25 mmm2 

(1) RNAOiSatl 

#^»JK^£ LT&m"5RNAf;i s b^iHfSHT2 9 (ATCC 

htb-38) e *mmim) fat> b ? 4 s~/mm (7 j?^?? 
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Ut e IfcRNA^^WlCi^iC^ 002 6 0/002 8 0 = 
1. 8-efcofc„ 

(2) igmKfc 

mmmsmu: ud naxv* ?<-> vim&m-fz BcaBEST d na# 

WKUfc.-S^^O^(GenBank)a»»^ XO 1 0 6 0Ot> 1*5^*7* 
yy^-*^ h^S*****©*-^ hit, ??4*- t LT^ 
MM 1 KiB^cDT^'f 2 ZmWco 

^tTOiLfcic5 4 w^tis 5 6 b p(Dmmmn^mmv^it 0 



(1) 7*7^-^-0^ 

**A~F*Ttt % PUC19DNA (SMit?±|S!) Ufc. pUC19© 

X * mmXf-fi**-^ V-Wsfi (GenBank) Sftff*> L 0 9 1 

3 730»feAW«fiT?ife^ o ^9>fv-*tGO«^Wt,-Hat«2tf»e)^t h£ 
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RNA£9E^OEH**l 4*5*0*1 5fBit^7^^«-*5 £OT a K a R 
a RNA PCR Ki t (AMV) Ver. 2. 1 (£igittfc$!D ffiv>T, ft 

^7-r^~^-D (mmmx&ms 9 0 b P ) : mmtommw^xm^ 
fy 4 e (mmmft&m 1 3 0 b P > : ia^i^©ia^j## 1 0 & «t # 6 

^^^F (**Wf^S*?l2 2 0bp) :ffi*J£©E?IJ#-J|-l l*5«fctJC6 

-?-ftG wnmft*&z 2 0 b P ) : mm<omm^\ v&s&i 
(2) ttinsjs 

3 5mMy>i*y f^y7 7 - (pH7. 5) % 0. lmg/ml BS 
A (^ikmT^y^V) % , #1. 4mM d NT P 

lOmMJSft^^^A, ^fji6 0pmol© (1) (D^y^^r 
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-*f\ ^?)Wa00ng©pUCl9iIDNA x 5. 5UOBcaBEST 
DNA/K y ^ 7 If > 60U©RNaseH, ^0)Mff5O/i 1. 

K^#tt^TOt*5«9T*$>5 0 DNA#y^7-i?:fcJ:tfRNa s e H« 
APO&J&fl££9 8U l^iS^te&am, 5 5<t:^;fcpu DNA#?y ^ 7— 
^ctt^RNa s eH£?g^U 5 5t, 6 0^MLyt o Kfcm'&, 9 
0<C, 2#&8;&P$LTg^£&M£^7t 0 ^<D^ &K.mW.(»Sn 1 $r3% 5? 

TOT*#fc 0 IP*), *^^it"l©^{c:*JV^ 2#il(DNA££IM<!:LTlti|t 
(3) IttMig^^ilJS^m^ 

mMDNAt U*C, p UC 1 9 5 KDNA^^t gE^<Z>82?iJ#-l§- 5 

~6(C|5i^cOpUC 1 9 upper (2) NN^^fv- *5«tUtp UC 1 9 
1 ower NNy^-f-v-Sr^tTbo ft, VW*lfc3:' 

™A:3 5mM (pH7. 5) % lOmMl 

ik-*?*x/V^ 1. 4mM.dNTPH^ 0. 0 1%BSA N 5%DMS 
O, 2. 7%^yto-;K #100pmolfoOpUC19 upper 
(2) NN/7^v-^tfpUCl9 lower NN/7^f-7- 1 50 On 

g^puci9 dna, #£vmmm , g*x*m;m®m$:4 8 f i ummLtc 0 

±fEKJ»£9 8<C. 5 5XHObmLtc 0 6 

0U(DE. col i RNa seH^J;(;5. 5U(OBcaBEST»U 
Kf&&*£ 5 0m t/c 0 5 5^-? 1 ^ffl-f i/*^~> 3 y tfc 0 

Kfcm&. 90^ 2^mitoitTii^is$tt *<D%fcm&3% 

m\%. 1 0 0 u 1 ©ffi«(iff«U; 0 
±lEDNA^^ffitTWS^m^trofc 0 IMI6ff*tt. Acc I I 
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DNAM3/i 1 % lOXAcc I l^<j/77-*)5V^10XBcn 
I»^y7 7 -^U K «llSiN(Ac c I Ifc5V^Bcn I £ 1 * K $ 

&(3mm*t*£jfflK&** 1 o M 1 icwtt 3 7t\ 30^ 

WKfcflL 1 O X 0—7^ 1^/* ;y 77- (loading buffer) £ 1 . 5 /*- lJn 

Ac c I I*5j;rj?B c n I ©V^-fn©<W|R|B*te*5V^'bB«lti- 
*«BHI*IIWbDNA«^#feilfc. 
(4) g&&JU*tt) 

1 9$rJBV\fc 0 m&m<Dm?m-%5^6\ZpUC 1 9 upper (2) NN7 
7-r^-*5j:tfpUCl 9 l ower NN^y^-r-^^^Sga^JSr^ 

=f^^V^ ~?~-T*bZ> 0 £ P>M, pUC19 upper 

(2) NNWv-Jt' 3' -Sldi*Haifctt«fl«|*U*JJ:tJt§^y^OA, 
C, GfcflKftLfc4«S (-tn-en, p UC 1 9 upper (2) NN-U, 
PUC19 upper (2) NN-A, pUC19 upper (2) NN- 
C*5j:7J?pUCl 9 uppe r (2) NN-G^#i~5) fctfaJgLfc. rtlk 

^v-Ml : pUC19 upper (2) NN-Ui3j;rjpUC19 lower NN 

7 , 7^'7-#2 : pUC19 upper (2) NN-A:*8j;t>pUC19 lower NN 

Zfv^-r—ttS : pUC19 upper(2) NN-C:fe£rj?pUC19 lower NN 

^V^-r— M4 : pUC19 upper (2) NN-G& £0^109 lower NN 

3 OmMSJ^y ^A/^77- (pH7. 3) , 0. 01%BSA (4=]fa. 
ffiT/U7*y) , 5%DMSO\ #lmM dNTPjS^ 8mM^v^ 
V£A X ^tl-?tl6 0pmo 1 (DlUOZfvjT—ftte&US 0 n gt^^DN 
A, fcJ:tfa^S7k?5^ifc&ft&4 8| t IfcLfc. 
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.tmmm&sa^ immmim®. sstic^tt 5 . 5 

UOBcaBEST DNAXVty-V^ 6 0UOE. col i RNaseH 
*WlOU 5 5^, 6 0^tfc 6 W 4 9 0t, 
^^-fr/Co #TO8,r l«r«fflU 4% *^-:/3 : 1T#p-* 
SUM) ^CtlMrfT^ot pUC19 upper 

(2) NN<D3' »^i^^7^v^©a^tO^|^tf5|e,4 
50bp«)lt«»^« WSnfc- p UC 19 upper (2) NN 

(1) -rxf ^n^-^^gj^ 

^ y77x y f^^-ta- K^-siwifcWRLfc; mvm<Dm?m^ 1 

J&Mtt. 50, 1, lOO/i 1, 3 0 0, 1, 38*tf5 0<>|ilfcfc**3te 

&J«A: 5X|«/<y77- (1 3 5mMV>Wtf>V V ABM®. (pH7. 
5), 0. 5mg/ml BSA, 2. 5%DMSO) 10,1, lOOmMft 
Wtr?*is9J» 4,1, lOmMdNTPM 5,1, 10,M ATP 
10, I, BcaBEST DNA#M^* (22U/, 1)1, K RN 
a s eH (6 0U/, 1) 1 , l s # J:t«WW*T3 9 , 1 fciBRLfc. 

KftttB : 2 0,Mt h h?yx7xyyut^-S^^ (SB?iJ#J§- 
12).^m0MMk>h7^7xy^l,t^-/7^ (E^tf^l 
3) £**l-?*t3. Is M9DNAttl0 0n«j3J:tnmm^-Cl 1, 1 
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#fc 1 500/* 1 ^ nf tfj-e 5 5 ^ t:/l//f y ^ a ^^ g y t 

mm*mmvsit. •«DNA*PCRi««»jfca»or<>iMft<H 
ft * t«««mm e>*is c t *aw l*. . 

(2) isr— i/X'CDm.fcy 

fcfcHMWWm 7 5 0 b p Lit 0 Rfc^mi*. 10ml fcfc* «fc 5 

TOA:5X|^y77- (13 5mMy^^^|ft (pH7. 
5), 0. 5mg/ml BSA, 2. 5% DMSO) . 2 0 0 0 jtx 1 , 10 
OmM mt??*i">A 800/jI, 10mMdNTP» 1 0 0 0 u 
1 # «fc tfftfcK&SWcT 9 . 1 m 1 (CM Lfe 0 

Rf&ttB :60/jM t h h.7^7x!J > Mr;/*- S ^-f^- (I2?lj# 
#12) *5,fct>*6 0MM thh7^7x!)>|/t^/7^v>- (SH^IJ# 
#13) H^2 0 0^ I, »NA DlO,g^MI^ T . 5 
0 0/x UCL^o 

Kfcmc : Be a BEST DNA/tf y / 7 w f (2 2U//t 1) 200/i 
K RNaseH(6 0U// 1 l) 200H 0 

3^LfcAttte«r»©Btt*r«iiu *e>tec»^«taLja»i«, bs-c-ci* 
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i om i toKjmmvh^Tinmb't&ms o o b P owmx 
fimizmivz set zmw. Ltc 0 



(1) /^7 7 -©liiRNa s eHftfflftOHff 

TpUCl 9^^-te24 9bp*jJ:OC9 1 lbp©77^yh^ D ^ 
^■LT»6*lfc^9^ 5 KDN A (p UC 1 9 - 2 4 9*5 J;tf p UC19-9 
1 1 km-) Sr. W^-aTI3«M)K|»»i 6-1 7|B*0iEai** 
«MF.2N3 (24) ^-fy^itJWR i N 3 (24) ^^© 3 ' 
*^3mSSr y KiC Lit** dt%*y,*+ h ^ 94 ^^ 

m Lit 0 m^yj -^-©w^foitfc * o P uci9-249 -cra^j 450 bp 

P U C 1 9 - 9 1 1 1100b pOi|MWf^#fctLS. 

«W1-*/<y7T-»4, M)xH/< y7 7-, V>m*V9J»*i,y 7 - x 
hy^,77^^Lfc e RNaseHli, ftM*j:0*tt» 

*0. 3U-1. 2U/,lt^Lfc, h!)^/V7 7 ^ long 

OpUC19-249fc5Hi200ngOpUC19-91i;#60pmo 
lO^^*JiVHU/5 0/» 1 B»iOBcaBEST DNA# 

SfiWa, gftfli (2) twWfcWKLfc. yyK*y!7^ s ,77 

-mc^Ti>m®<DimkLK 0 hv^^vr-m^x^ &mm 

* 84nM h y ^^ 7 ^ (pH8. 7) , lOmM *fc*y*A, 1 
OmM WT^=5r A , 0. 0 1% BSA.1% DMSO, 4mM ft 
MhrS*i,*j> s o. 5mM d NT Pft*tt&&S * 5 fcUHLfc. ±«><* 
77^tpUC1 9-249777 $ Kl0n g /50M Eft** 
^m:pUCl9-9H77^ K200ng/50, 1 (QM #6 
Opmo 1/50,1 KiWfceD:/:^- «*fc**RNa seH, 1 



WO 00/56877 



PCT/JPOO/01534 



. 56 

lU/5 0^ 1 RJfc®M<DB c a BEST DN A#y * feffcfrS £ *> 
ig«£&ttl**fi£fc5pUC 1 9-2 4 9fc<5l>ttpUC 19-9 11 b&Z? 

U l/10i©0. 5M EDTASr8S3[)DLrSJCS*i*Jh$*fc 0 # 
5^©3m 1^3%^^3 : lTtfn-;* (SIBaftth*!) ^/W^Cm^ 

-e-<z>*sm. PUC19-249 %mmt Ltcm&iz h y xmm^y ^r-m, 

V>*#V9**v7t<-X* h))is>s<v7 T -%(Dm\Z y pUC 19-91 

*!>*j*'<y7T-x<DmKmw^<ofo±jmtobtiito RN ase 

u~i. 2u/m ivm\<^it®&m^nbniito<Dmmmft7i>mtbtiit 0 

(2) ^9>r^-*©iftw- 

±IB (1) fB*fetf>*a$£>5*>, &mt LTpUC 1 9-2 4 9*J8l*fc3RfcfcV\ 
y^*y ^^77-1116 OU/5 0j£ l^ORNa s eH£r % hy* 
hy^s^7 7 ^l430U/50/i l»RNa s e 
H^rfflVNTfrofCo T'yJ-r—ommtl Opmol-lOOpmo 1/50/i 
1 oftH-Clftlttfc. ^*ff«J:W|ffltBM^ ±IB (1) WteHHKfcLfc. 

Z<DBU&'<y7T-ttm^izm&i>s 1 Opmo 1-1 00pm 

(3) ^ i /77-©pH(Ofi 

±iS (2) IB^OjjSi^,tP#{ct/Co pHfi, U ^m*V VJ*'*y7T—%k\*. 
pH7. 0-8. 0©ttB-C, hV^<?7 T ~-mX pH7. 5-9. 2© 
S5BBT\ Y])*m8L'*y7T-m*, pH7. 5-9. O<0|SI8TfcWLfc o £ 
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(4) j&Hft!l<Z)3i& 

±15 (3) Et0!i^,7 7 ^ (pH7. 5) ©MSWttrt-e, iM* 

****** K (DMSO) ©WttbJftftttWL*:. jKDT^O^ 

£S»]~ 200,M, T-fe^r h^^n^ » 2'ttfttttt> 4 0 n 
M~4 0mM v hy^l^T^fi, 0 . 0 0 296-0. 0 2%, 
^X^tt, 0. 0 00 1%-0. 0 1%^U^7^^^i/2Sttlt 
0. UM-lOAMOWIt, @^DNAi^J;<i|(g^5^# 

(5) T^^^Att^Mrottlt 

TpUCl.QDNA^ ^▼-atWaoBWf! 1 *5 J: 6 IB*© 
E^JSr^n-SpUC 1 9 upper NN 2 4 9 T^-f ^-^itf p UC 1 9 

1 owe r NN/7^-OTLt S*^:7^-*fC, 2 2 5 b p 
MWhWfeftS. ▼^^•Jr-Mte, ifbr^s/jr^ |H,^^ A „ 

35mMy^y^, 77 . (p H 7 . 3) , i«8mM«v 
^"^^ «^^*^^^*fctt«K^^^A % fttfftftl. OmM 
dNTP«#<fc 5 0ng pUC19-DNA,#8 0pmolOJdB^ 
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60U RNaseH, 5. 5U BcaBEST DNA/tfy p< 7~ tf s 
Itbfeo KJ&$«c«\ 25ng©pUC19 DNA, <£>&£<7>x^;j^ 

cintp^«±ib (5) mmo)^(Dtmm^Ltc 0 Kfo&witozvmm 

^^^r^A-C^L^K^^-CiidNTPM^^igo. 6-1. 2mM 

<Dm®^m<Dmmm)timt>titc 0 s&ic, ***«*<>. 5 mM© d n t p 
Tpmm&%femmo. 2-0. smMofSH-cs^oiiiiig^^^H^ 

5,77 HS&KoV *TtfeW Lfc„ KjftSSRljfctt, ftKift 2 0 - 5 0 mM V >m 

1111812 2 - 4 6 mM h y i/y/^s/ 7 7^,5; 

-tie (1) ^<Dpuci 9-2 4 9mmtvtz.Rmtmm\zLtz Q mm 

2 0-50 mM, ftft&g 2 2-46 mM©in? g 6*)^^^^ 
(8) BcaBEST DNAJKy.^7-fi«©«^ 

ttmnmrnxmizm-zBc a best dna#jm?— m^tco^r 
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K BcaBEST DNAtfy * feffc i - 2 2 U/5 0 n 1 
■■Cttffli-SfiWI-HLfcB (1) B*©pUC1 9-2 4 9Mffl*LfcgfciP| 

BcaBEST DNAaKJM 9— 1 ~2 2 U/5 0 it I <D 

KDNAOv;Pf^n--y W Kl^l 5 0b p*SJ:W»2 5 0 b p 
<0DNA^#£#ALfct>O£JBi,>fc. K«@ltt. TOi5iatllU 0 
IB^O|B^J##-l 0, 1 l*5J:tK6ffi8©^J£:rf-apUC 1 9 u p p 
er pUC19 upper 2 4 9^?^— pUCl 

9 1 owe r NN/^v- fettffi U pUC 1 9^7^^ KDNAi 00 
pg^ibTPCR^fifot, PUC19 upper 15 0^ 
v-joJ;t)tpUC19 lower NN^vf-7-©a^Jp*tttij!!ll 5 0b 
P©i|<WW\ PUC19 upper 2 4 9 -fy^^r— *5«fct^p UC 1 9 1 
o we r NN/7^f ^-©*a*£;biir-?fcJ: % D25 0b p OiiNmfrJt^W 5>tt 
fco W^n=ty-i OOTffiKft, DNA blunting 

k i t (£ffi&tfc«D *m^T¥mm&<ku P uc 19^5 k<dh i n, c 

QIAGEN plasmid mini kit (*Tfy#M) SrfflV^TDN 

2 7mMyv^j/77- (pH7. 3) , 0. 0 1%BSA (^jfiLftT/l^ $ 
» . 5%DMSO , #lmM dNTPl^jj, 8mMSlv^>>!)A, * 
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tV?*L6 0 pmo \ <n±m(Dy74^-tt&&Tfil n g<Dm$LDNA, 
MM&7k-?BJ&m®El% 4 8 n lid Lit 0 

Jhxw&m*9 8<c % latmamsmat. sswifc, m-, 5. 5 

V<DBc aBEST DNAjKP^?^ 6 0UOE. c o 1 i RNa s eH 
«r»6PU 5 5^ 6 0»f|Lt 9 0t, 2 #fHM& 

ttmt LTPCRmvommZftotc* Kj&fi, PCR Amp 1 i f 
i c a t i on kit (SiKttfclJ) SHfcJBU E^*©i2^I#* 1 8~1 9 
JC^Lfcy#**U^K£^*fcVV/7^~ HlOpmo 1-fo, 1 ng 

94<t 3 0^ 55t 3 0#, 7 2t 4 1 1M LT2 5^ 

t^ftoito m&%h7'&, &m&mzti i£4% *^-:/3 : ir#n-* 

ftABrJfa^ 1 5 0 b p:fc<fctf2 4 9 b p(DV^-ftl<D^9x * K£ 

1 ^-T^P=r>- l o CMC-OtiS! U ^©i^^-7i/DU-6 4 0#)fcft 
#1 50bp^77^ K^tLfci^tt«|i6 0i, n Xm 2 5 0 b p 

7 

(1) RNArn-^oWII 
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— F AM (SU-yyV-^m) , 3' *N*S % TAMRA <*W^y?- 
(2) ii*RJtS*5j;^IU 

^KirUT^ 0. lWlng0pUC19DNA«Lfc o ^y^^- 

its Eagera** i o*> s (croHea&r*-s P uc 1 9 u p P e 

r 150^v^J:t|tpUC19 lower 5 4 27 , 7>fv>-f v ^ 

2 7mM!i^^7- (pH7. 3) % 0. 0 1% BSA> 5% DMS 
O, #lmM dNTP^, 8mM mWt??*is*^ *ft«fc6 0pmo 
1(D±|B(D^^^-^J:^0. l^lngOifDNA, JJBRNA^ 

«-:/o. i a gte£xfmmm®7k-?5Cfcm®m*4 s ^ i ^ Lfc 
iiB^^gst:, lfrrmm&mm®. ssti^uc. ^ 22 u 

COB c a BEST DNA^y^ y^^ tcim& ^ :fcj;tf6 0 U*>E. co 
1 i RNaseH»U 5 5t:, 6 0^FIMLfc o ^©f, 1 0% S 

ds (K^/^^hy^^ zsnimmu mm&*mz 

tiitt, -f ^-ST^-flF-FM BIOII Multi-View (Mittfc 
«D fc/B^T®jeft*5 0 5 nm-efTofc 0 

B c a B E S T DNA^fy ^ 7— tfMAlTtt, 
«t*'>^^tttftm**tftA»ofc. *fc, BcaBEST DNA^D^^f 

^B#fcfc^Tfc^DNAaa^ 

MfflDNAtfO. lng^Hilng©!^ ^ftltffi//t/^ 
«fflt5itiJ'C#fc 0 I^NFfdO. 0.0 0 0 3%©i^Wd^k 

t*tf 3%7^p-^t«»liy8^TtB c a BEST DNA#^^ 
#^ETs IfflDNAi^O.. 1 n gfeit/i n gWi^SWinill 9 0 
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(3 0) j:E^OGJm5 8Btoj»!t*t«M4^^^ 
ft) fcfcfflLfc. MRlN3^v-|i, 3' 3 ifeStf y tf* * ^ 

2 7mM »>m**7y- (pH7. 3) , 0. 0 1% BSA (^Jfc»T/U 
^^V) , 5% DMSO, 3-lmM d-NTP«Mfc 8mMMK^ 
A. -i£*im3 0 pmo 1 ©±|E©!/7-r-T-*tt3J:tfl ng ©ilDNA, $3 

ilEraS:9 8^ 2^mMKttMli. 55tl:^Ufc 0 11U 
©BcaBEST DNA^y^-f, 3 0UOE. co 1 i RN a s e H§r 

aaaou 2 5 * hcl^ »^5 5t, 6o#w«#uiu * 

Oft, 9 0^ 2^|HttPfRLT«Wt*®$*fc 0 #®St5Ml^4% 

^»J{CfeV^T^ffi-r57 ,> 7^-r--^BaM^ga^J#^2 l~2 4I^Uc„ 
IB?|J#^2 1 2 2<0*&^;b£tt % O-l 5 7^n|*l^ 3 - h"tzmm 

S<fc5fC, ft$£ft£ttu |18i, fg4^ 507~513M(1991)fB 

3' ^Sltt^ilaK^^u^KKlftftLfctjWft^Lfc. A TC 
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c&m^4 3 8 9 5<Dmmmmo- i 5 7.***tfct>©fc*»u *g 

2 7mM y^y7 7 - (pH7. 3) , 0. 0 1% BSA <4=]fefrT* 
% 5% DMSO , #lmM dNTP^S^ 8mM &Wt??**s? 
^ Wtl6 0 pmo l^ilBcor^-f-r-^ 1 0 4 - 1 0 6 JNB^(^^ 

UOBcaBEST DNA#y^~t 6 0UOE. col i RNaseH 

o-isr^iifci^^ttitsctm, flat* 

#I»J 10 

St&tC^Un i-ZAP XR^^r- *flWC:?-f 

tt#*&2. 1 kbp*5«tt^J4. 3kbp©^n-^lwyifhnx^> 
^3 VtT#f>tl/cp BlueseriptSK (-) 77-^^-^ 
L/c 0 ^7°7^^ KfcHaUrLT, E9»Oim 2 5 ~ 2 6 l2«co 

EW**i-5MCR"-F^5-r-r--*5J:tfMCR--R^-r^--, PCR Am 
plificationKit CffiKftttW *fflWC*&2. 2 k b pfcitf 
«4. .4kbp0Jftm***fc. ^PCR^^I^^i 

SMF2N3 (24) W«7-*Ji«MRiN3 (24) :/?-f Srftfflu 
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2 8mM !l>i/<y77- (pH7. 5) , 0. 01% BSA (^Jk?tT 
yuy^^) % 1% DMSCK £-0. 5mM dNTP^tK 4mM-IHb^ 
5 #3 0 pmo 1 <£_hfB<E>:/9^-*t, 0. 2 mMzf h U^^V*5«t 

t«W»*Sr*P^ 2 4. 25 n UZLtLo ^^9 2^2^1^ 
5 St^&aPLfctg, 3 0U©RNaseH*3j:tF5. 5U©BcaBEST 

4<CKl#£PU 0. 5M EDTA»2. 5 /* 1 #P;lT£J&£f£lt$ 
10 ii:fc 0 ^E?M5 n 1 Sr l %T#n-*m^ftftfc:ffeLfco 

^(D^, *i^©^-el) 2 . 2 k b p fc^tt#j4 . 4 k b p (Dii«»f^ 

15 *»W©««*«fe"T? *»* Lfcj» 4 0 0 b p <D X DNA^fJt i:PCR "CHiK Lfc 

3 00 b pt 1 00 0b p<DXDNAWr}f%xtfiy h LThDNAW nT Wf 
£{1^ Lito X DNA©^ * l^^=- KEWfii*->v^* (GenBank) 
V006 36, J 02459, Ml 7 2 3 3&t*X 0 0 9 0 60>«fc 9 A^STC 
*ll^fe^J^v^T^i-67 p 9-r^--^rffi^(7>ga^J##2 5-2 6:fc£ 

34mM hy->y**/<s'77- (pH8. 7), 1 0 mM^fc* y ? A, 
1 0mM«St^TV^-3.!7A > 0. 0 1% B S A (^JkMT^ 5: ^) , 1% 
i?*f-A'XA'***sK 4mM^n>'7A, #0. 5mM dNTPi^ 
25 fcu ^JimSOOpmolO^v^ JfefctfldNSfc LX1 0 0 n gO 

PCRt|i|>gjg#K 110U©BcaBEST DNA#!i^7-t 3 0 0U<D 
clonedRNaseH, BU&mo&fc&Wtit 5 0 0 /x 1 „ ±fBKJ&i££J$- 
KJft^U 5 5 tree 0#NHfc»Lfc& x 9 0tf2»iltif^$ 
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^n^i-^y^^-om^^c^^pcRmmmm o oo bp) £ p 

UC 1 ^tt-icD-?* n~^^ mm<Dmm%2 5 i 2 6 KfBift© 

i2?ij£*r?-3 j e p c Rmm t£ t> t t ; EattaEn**' 
AfcSite tTfi, .fiBfflKMK* ^^ 77 -e-enfti2C 4<* l 

6ffiH|r*L*:f>© (tf!»^ y 77-i«llt^t5 OmM) -CW-5« 

2. f">-^:±IEl-Ciii|@tfcDNA»f>t-^-7^^nn^-i 00 (£?g5£ 
• «J0 T-mt5 0mM »<y77-eftop. 0. 

2 5 M g//i 1, 0. 5^gA 1,1. OfigA 1, 2. 0/ig/it 

3. WtaVKP-/P; X-DNA«r«agfcLfc, @0Wlit2 9 £ 3 0 

fc«©^*^*r9^^-o^#b^j:spcRi)MiB* (3 00 b 

p) ^^nay-ioo«LT5 0mM ^ s , 77 - tftco> j 
2 6ji.g/jil, 0. 2 5/i.g/M 1', 0. 5/rg/Ml, l. 0/rg/„l, 
2. 0/ig/# lOl-Igliittfct^ 

4. Btt=y>B^: ADNA&*aic.Lfc % IH^(DiB^J##3 3 t 3 4 
(CfEf^gB?^^ (1000 
bp) M^n 3 y-i00T^HT50mM »y7 7 -^©0. 
125/zg/Vl, 0. 25/igAl, 0. 5/ig/itl, 1. 0ug/n\ 

5. Ittt^^hp^: A DNA^iSl: Lfc^ Sa^OSB^i#^3 3 £ 3 5 

K:««©iEW«r#t«^9^^-©ia*^tH«i:J:« PCR«4ll«i (3 o o b 
P) ?:pUC19^^|ct^D-^^ K«©BW»*2 5i2 6 
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i$mvith<o (««iNr;*ttKj4 o o b p) 0 hi-z>®s<DDNAmmt l 

1tt><D (|«it(D^5/7T-igtlit^t5 OmM) "Cff5Sm, 
5 6. »ttay h : ±C5-e»fenfcDNAi^4r-r^ ^ p ay- 1 0 0 

-e#MLT5 0mM »<y77-^©0. 125/tgA 1,. 0. 2 5m 
g/M l'» 0. 5ng/nl, 1. Ojig/jil, 2. 0Ag/|il©#8ll: 

i!®lL7t#DNA^^DNA^yyfm^e (Genetic Micro 
10 systems: GMSHt) £J8V^TT5: /^A*7>< K#7* O&ifcflB- 
XH^tlSl) UV8g#t(C«tl9@^b3to ^K^O. 2%SDS S 

IE^OgB^J#^-2 9 t 3 OldfBifeoE^I^-t-S^^T— 
*>*^J:5PCRlt«ffi«i> (300bp) fcLabe l IT Cy5 R Lab 
15 e 1 i n g K i t (£©3£tt«S!) Id J; * C y SWmVX^tt^t L1t 0 

Intel 1 i G e n e (SjBattfc»D ©^^#(C|Sgt<D7 B 1^>T 7 V *V 

i?-y 3 y^*3<fct>v^yy >> 3 isffi&&m\,^x^<<zfV is 

xssc»5M ^i:6 5t;-co. 2 xssc&itfo. l%SDS§r 
^tf^T? 5 #|BK 0 . 2 X S S C&mx 5 #f?5?5fc#- U Aft L 

/Co wM^^oTW^^tt- (GMStt) CWt^J^y 
25 . ^vWfcflWfLfc. 

PCRjSfe-cm«L^Wf>i- (±IB3, 4©HH43VKp~^) *5j;tf x 

>»tt3Xhn--/W4>^^Ul>|i|i43Vha-^3-C*)ofe. fete 
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1 2 

(i) R 1 - S 1 : 5'»f, 7fil©^^f-gB^ 1 

©Ml 3RVEBI (*fc«RVBE?lj) «t, M-13RVWv-($}Bltt» 
<0* * KB*|* v ^ ) & 2 0 ttio /L DN A#J|ft PCRit^/y 

(i i) Rl-AS^-fT-: 7iS07^-f- gg?ij x i 7 £, 

(i i i) R2-Sl^y-: 5'5fdSgj5>6, 2 5 i£g<D 1 
7 S1©M 1 3 R VmmRU 2 0 i£gtf> 1 D N A#J|lHj PCRfflty^^>fT 

(i v) R2-A3/7^v- : 5'^»P> 2 5^SO^-f— gB^IJ v i 7 
&&(DM 1 3 R VEW&Ot 2 0 ISO X DN A#J||$ PCRfflT ^?H? ^ ^ 

(v) R3-S1^^ : 5'»f>5 8SSOX^- IER 1 7J& 

^©m 1 3 r veaatit 2 0 mmo 1 d n p c r%± ^ ^ 4 ^ E 

(vi) R3-A3/7^- : 5»P,5 8tS©^f-. gB^J % 17 
i£g©Ml 3RVTOU!2 0tIOXDNA^PCRffl7yfty7/7 

&*>\M13RV 20mertt, 1 7fiS©Ml 3 RVEaifttf5'«fc 3 
ttXOth2 0UQ|OGn«r«i-5. lot, M13RV 20mer^ T * 
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±&Zf? 4 ^-M. W*.fo Rl-S l^-7-/Rl-A3/7^$r 

m^s* 3 4 8b pvmmwifttmbtiZo ^mmwtffo^mTmm^^- 

mm^s R2-s i7y4^~/R2-A37?s(^~*m^%bmmft} ! \<D 
mm 2 sm.m&x^*— 9— 3 8 a b P cotg*g#r#as#e>;fc„ r 3 - s 

1^7^^-/R3-A3^7'T^-^VN5 ( i:iii|iBff>t^M«5 8mM^^ 

— a^fes 4 5 0 b p ©it«»f^»fens 0 -lis nmm^y^T-^ 

3RV-2N Hmer^'fv- M13RV-2N 20me r^-fv 
-0>2«m«:JB^fc. **5, K^-f^-tt, 3'^© 24ta£#y 

7^-7- 20/iM, U20ng <D±fB£HL&tf 0 . 0 1 tr Wi^T 5 ^ 
0?1^5/il?r9 8t 2#IWaEtt«, 5 5tSTIWlLfc. *<0« % 3 4m 
M hy^>y77- (pH8. 7), lOmM mtXV'}^ 1 OmM 
mfcT^-V^ 0. 0 1% B S A» 1% DMSO. 4mM ' 
i^!7i^ 0. 5mM d NTP, lU©BcaBEST DNAjKU 2 
1 5U©RNa s eH^rttU 2 5 /* 1 fcLfc. ttEJEfctttt, 

5 5«C-CllttmW»Lfc. KJfcKm ^KflttPU 0. 5M EDTA»» 
2. 5^ 1 £^bTSJfc£#JtU ^^S^3/z l£3% 5?^-^ 3 : 1 

run-* cmmm) f^mm-mm Ltc 0 ^©^h, mi3rv-2n 

17mer»ti^ ^-f-W2 5mer, 7mer, 58me 
r, ^^-f— iB?iJ/«C UOWfc, M13RV-2N 2 0mer^^lt 
^^-t-TO5 2 2mer, 4mer > 5 5me r, - tf— i2?IJ& LOJR 
fc«iffi«i*^«t^rt*miB-Ct*i, ±IB (i) *»e> (v i) <r>?74^ 
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(2) Rfcum%±*ftcm&(DmMMvmM*mc^T, GcMoiH/^ 

©igi|>g(CO^T&ftfL*: 0 £?\ ^>^^(GenBank)^$b#-^ AA7 8 9 

3 2 8©CDC2- r e 1 a t e d protein kinase PISS 
LREit^^ 3 0 7 b p (GCM :62. 5%) \Z^xmm<omm 

(GenBank) 3£$fc#-§\ AA 7 0 6 0 2 2 OT y p e II cytoskelt 
a 1 1 kerati nMB*W& 2 8 4 b p (GC^i : 6 1. 3%) \z 

^xmmm<om^m^r4 6t4 r^m^pcRmmmyv^^-^ti^H 
i-5o z.ri**wm&mb Lit* 

SB?'] $r^Tl- 5M13RV-2N 1 7me r r^v-tfc teia?iJ^©SE?iJ#^- 

4 3|B^@ajiiSrW-f-SM1.3RV-2N 2 Ome r -?7>< ^—^m^tc* 

^-ftVb3'5|5^<7>2^S^y KtCg£&;b 
o7tt>co£;BWc 0 KJfcteOToJ; 5 \cffotc 0 iP^M^o^-r^- 10 0 
pmol, 2 0ng^»(50. 0 1 %7v \f Ul/i/T^ XDU&Wil 0 n 1 
£9 8t: 2#F«tt^ 5 5^*7^^ OO^T^LfCo 3 4m 

M h!l^<y77- (PH8..7) , lOmM KC1, lOraM WStT 
y*-$2> y 0. 0 1% BSA, 1% DMSO, 4mM Wtt*?* 9 S$^ 
0. 5mM dNTP N llUOBcaBEST DNA/tf ]) ^ y — if, 30U 
CORN a s e H £j^7Jn LT> ft&KJE£&*£ 5 0/il!l Lfc 0 5 
5t$tl46 0t-Cl^Jltfc o Rft?*T*. 4«CfcJWPU «tt3, 
1 *3%T#n--;i**8c|&fcifcUfc 0 «t©j**«ri3lT©* 1 
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mi 











CDC2-related 


Type II cytoskeltal 


55*0 


M13RV-2N 17mer 


+ + 


+ + 




M13RV-2N 20mer 


+ + 


+ + 


60*C 


M13RV-2N 17mer 


+ 


+ 




M13RV-2N 20mer 


+ + + + 


+ + + + 



+<-++++ : mm<Dm&&4$kmx~7tfr 0 



mi^Ltz^oK, &fcffi.m*m<i-zzt (sst^teot) % $e>fc 

<£>§S#£&£tLfc 0 lambd a DNA C^flMJS!) O800bpi 

400b p®j#£iSM®-c# sia^©ga^j##5 o&tfs i ga^ga^j^-r^ 
9-9n^7x* K^r^M^ u &mm<Dm?m-% 1 6 ~ 1 7 ib€<oih^j^ 

(2 4) ^v-TORl (2 4) ^7^H3^Tif iJgbTbfc 
1. lkbpOi|iliIilfJtt)TOtfe 0 ±IE^y-r^-^ffi^^C<b{cJ:^ % # 
^HfcPCR^IISrJtte, iPMc^— ^-IB^t/Ml 3RVfe5V^M4i2 

WZG-tZM 13RV-2N 17mer 7°7-r-r-^fc(iga^OSB?IJ#-§-4 
3|B^I2^ij^1-5Ml 3RV-2N 2 0me r^^f^t jfcfc^ 
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5fB^tf>IB?'J££*'t"5Ml 3M4-3N 20me x^fy^-^—hWM^t^WM 
##4 3 !E^tf>M 13RV-3N 20mer -fy-i •v—Offi.fy&trtkRXmm 
m<Dm&m^r 5 6-5 7 titit<DEIMttirZM 13M4-3N 24mer/7 
-< v-St^M 13RV-3N 24mer^ ^-^m^^T*ff o fc„ * 

Opmo K ^J2 On g <£>^§L&t>* 0 . 0 \%Zfu\flsl/*?T ^^(Dm&lfol 0 
Ml*9 8t 2#ffl£tt«, 5 5t*fcil6 0t:*"CIWPlfc, 3 4 

mM MJ^y77- (pH8. 7) „ 1 OmM y 1 OmM 

JSfelfeT^^Jv 0. 0 1% B S A N 1% DMSO, 4mM Wf&trjT* 
0. 5mM d NT P > 1 lU^BcaBEST DNA*^?-^ 
3 0U©RNa s eHSr«JU f HlJE&f itr 5 0 ^ 1 \ZLfz Q KKJtStt* 5 
5 < C*7J:«6 0 < t:T*l^ra^Lfc o Klfc**T«, 4tt^L, 0. 5M E 
DTAM 5 n 1 UTKfSSrfltJh U 3 m 1 * 3 % J* 

3 : 17^fn-7 (SSJfttfcR) ^t^WMfttetfcbfc. 2&U» 
3 (C^i~ 0 



^2 







ifM 


m-SiJstxmw: 




400bp 


8G0bp 




M13RV-2N 17mer 


+ + 


++ 




M13RV-2N 20mer 




++ 


6ot 


M13RV-2N 17raer 


+ 


+ 




M13RV-2N 20mer 


+ + + + 


++++ 



^2ii^t7tJ: 5(-> ilMilCflfffl-f 7merH20 
m'erfcU $ felCKJCtlfl?* 5 5 6 OttCffi < r. £ IC J; «9 , 400 

b p^o?8 oob p(Dmmmm^^xmm^^mx<^^t^v^tz 0 
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£3 













1034bp 




M13RV-3N 20mer & M13M4-3N 20mer 


++ 




M13RV-3N 24mer & M13M4-3N 24mer 


++ 


65t 


M13RV-3N 20mer & M13M4-3N 20raer 


+ 




M13RV-3N 24mer & M13M4-3N 24mer 


++++ 



mmm 1 3 

(1) ^^ftto^TBcaBEST DNA/tfy * y — ^9\-<DmW& 

-feftLTBs t DNA/K y 7' — {f (-^.-^^i/^^hW^^ttlg) £ 
{£M Lfc„ *1\ SB^cOiE^J#-^5 2&tf 5 3|EmcOgE^J^^-r6 5'ID/ 

V^T, miSOc y c 1 i n Ait^^DNA^ ( V ^—^i?^=r 4 y 

m *mmtLxpcR%m\ ms o o b wmmftzntc, ±my°y4^ 

?IJ^«M1 3RV-2N 1 7m e r -fy 4^-%^^ &7yj 
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tt« v 55t*T**PLfc. 34mM hyt^^r*- ( pH 8. 

7) , 10mM *fc*y* A% lOmM ««7^=*.^ 0. 0 1% B 
SA, 196 DMSO, 4mM ******* ± s 0. 5mM d NTP, 4 
U, 8U, 12UMl6U©Bst DNA^y^-f, SOUORNas 
eHtrWBU ftKfmtftSO, itetfc. ^ itt t, 1 1 Utf>B 

c a B E S T DNA#y * ^^^^5^1^^^^^ Df>0 

0. 5M.EDTAJW5.#il*W0LTffl»»jhU Ma,!^"^ 

■ W^^mft. lot, »W®aftfc*v, T% iHttDNA^y 

"HWLfc. »DNA#^7"-ftLT5W3^y gl 4 (_) ^ VJ ^ 
CD ■eWKLfct>©«rttfflu.fc. 

«W5M1.3RV-2N. 16mer^v^v t ^ 
y-tt. 3 2 i£3^ y W Kfc«ifeofc * (DM V ^ S 

E*S!Xtf0. 01%rp^ 7 ^oj^Iio,lH8t 2»n* 
m 4 0t*TJWUt *<D* V 34mM hy^V^- (pH8. 
7) , lOmM mk*V9A s lOmM «ttT^=*A, 0. 0 1% B 
SA, 1% DMSO, 4mM S»r^^^ 0 . 5mM dNTP, 0 
U, 2U, 4U, 6UW8UO^; W , 30UORNaseH» U 
5 0,, liat 4 0tfl^«Uc o B&m 

m 4<CK:«*PU 0. 5M EDTAW»5/il*tttDtTflafc*^jfc U 
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HJifll l 4 

y^-r -r-*f3 : ia?ij«oga^j#-^6 l&^t* 6 2^£*i5:&gga?ij£;f u 
-ttvejxo 3 ' ^s^e>3 % 4i@fe<ox^^y^^^^K^y^^u^- 

y7-T^-*f7 :@H^OK^i#^2jo t tt/3(^$ti-5iig|S>?iJ^U ^ 
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mm<*Rmmmc^Tix mMMi ( 2 ) ^ (3 > m^m^m 

V ** * ***** V V * W K© V ^T*>o T * * 

*»Wfc J: 5 , ?*y K7»7^^T{CDNAM5 

SEQ ID N0:l: Synthetic DNA corresponding to a portion of human 
transferrin receptor-encoding sequence used as a template. 

SEQ ID N0:2: Designed oligonucleotide primer to amplify a 
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portion of human transferrin receptor-encoding sequence. 

SEQ ID N0:3: Designed oligonucleotide primer to amplify a 
portion of human transferrin receptor-encoding sequence. 

SEQ ID N0:4: Designed oligonucleotide used as a probe for 
detecting an amplified portion of human transferrin receptor-encoding 
sequence. 

SEQ ID N0:5: Designed oligonucleotide primer designated as 
pUC19 upper (2) NN to amplify a portion of plasmid pUC19. 

SEQ ID N0:6: Designed oligonucleotide primer designated as 
pUC19 lower NN to amplify a portion of plasmid pUC19. 

SEQ ID NO: 7: Designed oligonucleotide primer to amplify a 
portion of plasmid pUC19. 

SEQ ID N0:8: Designed oligonucleotide primer designated as 
PUC19 lower 542 to amplify a portion of plasmid pUC19. 

SEQ ID N0:9: Designed oligonucleotide primer to amplify a 
portion of plasmid pUC19. 

SEQ ID NO: 10: Designed oligonucleotide primer designated as 
PUC19 upper 150 to amplify a portion of plasmid pUC19. 

SEQ ID NO: 11: Designed oligonucleotide primer designated as 
PUC19 upper 249 to amplify a portion of plasmid pUC19. 

SEQ ID NO: 12: Designed oligonucleotide primer to amplify a 
portion of human transferrin receptor-encoding sequence. 

SEQ ID NO: 13: Designed oligonucleotide primer to amplify a 
portion of human transferrin receptor-encoding sequence. 

SEQ ID NO: 14: Designed oligonucleotide primer to amplify a 
portion of human transferrin receptor-encoding sequence. 

SEQ ID N0:i5: Designed oligonucleotide primer to amplify a 
portion of human transferrin receptor-encoding sequence. 

SEQ ID NO: 16: Designed oligonucleotide primer designated as 
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MF2N3(24) to amplify a portion of plasmid pUC19-249 or plasmid pUC19-911. 

SEQ ID NO: 17: Designed oligonucleotide primer designated as 
MR1N3(24) to amplify a portion of plasmid pUC19-249 or plasmid pUC19-911. 

SEQ ID NO: 18: Designed oligonucleotide primer to amplify a 
portion of plasmid pUC19. 

SEQ ID NO: 19: Designed oligonucleotide primer designated as 
MR1N3 to amplify a portion of plasmid pUC19. 

SEQ ID NO: 20: Synthetic RNA used as a probe for detecting an 
amplified portion of plasmid pUC19. 

SEQ ID N0:21: Designed oligonucleotide primer to amplify a 
portion of vero toxin 1-encoding sequence from hemorrhagic Escherichia 
coli 0-157. 

SEQ ID N0:22: Designed oligonucleotide primer to amplify a 
portion of vero toxin 1-encoding sequence from hemorrhagic Escherichia 
coli 0-157. 

SEQ ID NO: 23: Designed oligonucleotide primer to amplify a 
portion of vero toxin 2-encoding sequence from hemorrhagic Escherichia 
coli 0-157. 

SEQ ID N0:24: Designed oligonucleotide primer to amplify a 
portion of vero toxin 2-encoding sequence from hemorrhagic Escherichia 
coli 0-157. 

SEQ ID N0:25: Designed oligonucleotide primer designated as 
MCR-F to amplify a long DNA fragment. 

SEQ ID. N0:26: Designed oligonucleotide primer designated as 
MCR-R to amplify a long DNA fragment. 

SEQ ID N0:27: Designed oligonucleotide primer designated as 
MF2N3(24) to amplify a long DNA fragment. 

SEQ ID N0:28: Designed oligonucleotide primer designated as 
MR1N3(24) to amplify a long DNA fragment. 
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SEQ ID N0:29: Designed oligonucleotide primer to amplify a 
portion of bacteriophage lambda DNA. 

SEQ ID N0:30: Designed oligonucleotide primer to amplify a 
portion of bacteriophage lambda DNA. 

SEQ ID N0:31: Designed oligonucleotide primer to amplify a 
portion of bacteriophage lambda DNA. 

SEQ ID NO: 32: Designed oligonucleotide primer to amplify a 
portion of bacteriophage lambda DNA. 

SEQ ID NO: 33: Designed oligonucleotide primer to amplify a 
portion of bacteriophage lambda DNA. 

SEQ ID N0:34: Designed oligonucleotide primer to amplify a 
portion of bacteriophage lambda DNA. 

SEQ ID N0:35: Designed oligonucleotide primer to amplify a 
portion of bacteriophage lambda DNA. 

SEQ ID NO: 36 ^Designed oligonucleotide primer designated as Rl- 
Sl to amplify a portion of bacteriophage lambda DNA. 

SEQ ID N0:37: Designed oligonucleotide primer designated as Rl- 
A3 to amplify a portion of bacteriophage lambda DNA. 

SEQ ID N0:38: Designed oligonucleotide primer designated as R2- 
Sl to amplify a portion of bacteriophage lambda DNA. 

SEQ ID N0:39: Designed oligonucleotide primer designated as R2- 
A3 to amplify a portion of bacteriophage lambda DNA. 

SEQ ID NO: 40: Designed oligonucleotide primer designated as R3- 
Sl to amplify a portion of bacteriophage lambda DNA. 

SEQ ID N0:41: Designed oligonucleotide primer designated as R3- 
A3 to amplify a portion of bacteriophage lambda DNA. 

SEQ ID N0:42: Designed oligonucleotide primer designated as 
M13RV-2N 17mer. 

SEQ ID N0:43: Designed oligonucleotide primer designated as 
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M13RV-2N 20mer. 

SEQ ID NO:44: Designed oligonucleotide primer to amplify a 
portion of CDC2-related protein kinase PISSLRE gene. 

SEQ ID N0:45: Designed oligonucleotide primer to amplify a 
portion of CDC2-related protein kinase PISSLRE gene. 

SEQ ID N0:46: Designed oligonucleotide primer to amplify a 
portion of Type II cytoskeltal 11 keratin gene. 

SEQ ID N0:47: Designed oligonucleotide primer to amplify a 
portion of Type II cytoskeltal 11 keratin gene. 

SEQ ID N0.-48: Designed oligonucleotide primer to amplify a 
portion of bacteriophage lambda DNA. 

SEQ ID NO:49: Designed oligonucleotide primer to amplify a 
portion of bacteriophage lambda DNA. 

SEQ ID N0:50: Designed oligonucleotide primer to amplify a 
portion of bacteriophage lambda DNA. 

SEQ ID N0:51: Designed oligonucleotide primer to amplify a 
portion of bacteriophage lambda DNA. 

SEQ ID N0:52: Designed oligonucleotide primer designated as 
5' ID to amplify a portion of cyclin A DNA. 

SEQ ID NO: 53: Designed oligonucleotide primer designated as 
3' ID to amplify a portion of cyclin A DNA. 

SEQ ID N0:54: Designed oligonucleotide primer designated as 
M13RV-2N 16mer. 

SEQ ID NO: 55: Designed oligonucleotide primer designated as 
M13M4-3N 16mer. 

SEQ ID N0:56: Designed oligonucleotide primer designated as 
M13M4-3N 24mer. 

SEQ ID NO:57: Designed oligonucleotide primer designated as 
M13RV-3N 24mer. 
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SEQ ID N0:58: Designed oligonucleotide primer designated as 
M13M4 17raer. 

SEQ ID N0:59: Designed oligonucleotide primer to amplify a 
portion of human transferrin receptor-encoding sequence. 

SEQ ID N0:60: Designed oligonucleotide primer to amplify a 
portion of human transferrin receptor-encoding sequence. 

SEQ ID N0:61: Designed oligonucleotide primer to amplify a 
portion of human transferrin receptor-encoding sequence. 

SEQ ID N0:62: Designed oligonucleotide primer to amplify a 
portion of human transferrin receptor-encoding sequence. 

SEQ ID N0:63: Designed oligonucleotide primer to amplify a 
portion of human transferrin receptor-encoding sequence. 

SEQ ID N0:64: Designed oligonucleotide primer to amplify a 
portion of human transferrin receptor-encoding sequence. 

SEQ ID N0:65: Designed oligonucleotide primer to amplify a 
portion of human transferrin receptor-encoding sequence. 

SEQ ID NO: 66: Designed oligonucleotide primer to amplify a 
portion of human transferrin receptor-encoding sequence. 

SEQ ID N0:67: Designed oligonucleotide primer to amplify a 
portion of human transferrin receptor-encoding sequence. 

SEQ ID N0:68: Designed oligonucleotide primer to amplify a 
portion of human transferrin receptor-encoding sequence. 
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fit Jfc (D $5 H 
1. tfcWE^Sritttti-Sfcfeo^jfe^o-C, 

( a ) g^<t **l«*«^olOiKW»c|IKWfc«MW*^* < <b 1 1 affi 
©7?^ v-<h DNA#y ;* J: 0«LT«Elia!fctt*|ttft^-f 

y KSr^-fS^r> K^^fv-Cfcot, R 

y * hit. ^ * i^r— feffc MWtofci&Mfcr?^.-© 
3' 5^Xtt3* 5N»IJ{CgHg$tl ; 

(b) (a) at#^«Z*W*^^vH*««oy#3C^ l/^K 

(c) (b) x&v®btiz7 > yj^-w&mt>mm£tiit-*M®m<D7 : 74 

2. (b) IH<i: ( c ) lS^iitt«i^Stt$n5»*SlflBtt©^£o 

( a ) mmt^m^mmmcom.mmmzmwmz.mm^>^ < t *> i mm 

y * K«r£ffi-**X?;*-y =f* * K^^v-^oT, fit 
3' *^X«3' 5tdliHilC£S$n ; 

(b) (a) xa^&nsz^iit*«o^9^^-#*ii<Dy^^u^K 

(c) (b) xmvnh^yy^^H^m^mm^titz-^mm^^^ 



WO 00/56877 



PCT/JPOO/01534- 



82 

-*M*e&z*mm# <b) imxcnmmztisxmi 

(d) ( C ) TMvm(bnzmi.itmm(&®Mb lx (a) xmvmzti 

( e ) ( d ) im-m^s -^^o^7-r^-f*^o y u*-^ k 

(f) (e) istubtis, -?-w&m&®m$ iitcz^mmmvy? 

b l - 4 © v vF*i*» 1 TOftco&i^oitft^g;. 

^§DNA^y^ — if tmm ztizmxm 1 ~ 5 <d\ 1 

8. a^Ky^^WT-lf^RNa s eHT<b<5tt^S7ettOttM£^lj(D 
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.10. **?*y=f**u**K:7?*-T-#, lU±(D®MV#x*u*?- 

1 1. W KWr-*, ■ y ^Naft^y 

^^«-«H^LTV^5^jK^^ttJtW^«#**fc ( a -S) y#**i*« 

12. h y ^ y ^m»s J: tf h y ^^^51^^^ 
14. ^Ja^^a^^a^-h^ittwfti-rsiii^ii 3|2 
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16. DNAtflMy— *mm&&<DDNAtfV fef 1 (D? US $ 

£*SB s tDNA^^7-f, *JcfcT>V^/^ %/l'h*7-i-y?X&%(D5' 
-3* ^=¥y^^lxT-if^SBc aDNA#^7-f^f)/j:5iHIIl$ 

1 7. ^^K^^l^T-W^Ky^^^T— ^•efeSff^l 3-16 
* i^^^ KSrHrW-f 5 w £ i"6IIWW 13-18 <7>^?tlfr 1 JgfBSio 

20. iK±oi»y#5^w 

^w^tett^urv^ftwrflc^ajtiic^icatti^fc («-s) y#**^* 
22. hy^ x ^>^^J:tfhy^6^sn5«wi«^*«rr5« 

2 5. J»i*SW*RNA*»bJ|!fi^Btl6KJ:oT#6*l,fccDNA-e«> 
2 6. RNA^iii tfci«»»t:teJ:oTcDNAt*j«t-«iao«fc 
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mm2 6*fc«2 7mmo®mmm<D®m2rm 0 

^t*mm<tzmim2 6-2 s^-rti^immm^m^mm^mm^ 
30. m*ttkmmKm*i*WMm<D*&i:# % m&^&mm&tm 

26-29 ©v %r 1 oi^oM^^ff^: 

3 1. DNA#y^H?«l,^ Wnf^ 7 ^^*05' 
-3' x^y^v 7 ^ BstDNAj|?M _^ tL< ^ 

* m&m 25-31 mm<D®mmm<Dm%irm 0 
3 3. RNAtmmt i^itmmmKit^x^mmRNAm^^^xm 

3 4. mflMKK* IWNIWA (TAS ; transcription-based 
amplification system) ||Sr&|&!( (3 S R ; self-sustained sequence 
replication) N AS B A (nucleic acid sequence-based amplification) 
ft, TMA (transcription-mediated amplification) ftfcSV^Q 0 i^zf]} $ 

-*&^?h^mKznzzbzm*k^m*m 2-3 s^mmm 
3 & fc « 2 4 mm<Dmmmq<DMmj7fe 0 
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3 7 . M0MK$*f# y > ?~t?aMR£ (P C R ; polymerase chain 
reaction) £ % y igg(£j& (LCR;ligase chain reaction) ft, SD 
A (strand displacement amplification) &<D^O t tij)>&V)jgtil&tlZZ.b& 

4 0 . tftftg 1 - 3 9 V vf 1 rSS5^0^gH^J(Dtii|i§^ft{cffi v > e>tis * 

4 2.i sx±<D<m vtfx? u*=f- m^-tzmxm 38*fc«4i ismo 
v * y =f % ? u*?- Y7°7 j 0 

43. mM])7$x?is*?-h*b UT, WK3yyi^ 0 tt©yy 
W^^»^LTV^KiJIJR^*fifc||DK-?|clltJft^fc («-S) y#**l^-^ 

^sm?stt^^r-t--5 d n a# y * 
4 6 . i ~ 3 9 ©v vftia* i &BM<D&w&m<DWMi?&:\z4&m $ n 3 
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4 8. ^y^-^$tL^«|{C*5VN-C : 

( b ) Kp? ^ U-T—tf ; &T>' 

(c) *ff&££ffl&ffift 

4fc^ttMG^OJttff^(i:ttffl 5**1,-5 * 5, k 

5 0. DNA#y*5— ^iU*»l*3|M)DNA#y/9- £ I <D* 

5' -^3' x^y^^^-f^iBc aDNAJi?^7^P,*5^fci 
^$^SDNAsKy^7— £&^PrS»#3g4 7-4 9 1^**1 TO*©* 
S> h 0 

5 1. xvKJt^T-fiURNa s e H^^M-«W*«4 7-4 9 V^ 

5 2. ^4 J c0^^^ti}1-'5fcfe^&-C$>oT, 

( a ) ft^lg 1-39 G4ftO^EtjE^I04l«^e(C X *) #«rf*tt«r*»tt-t*SI 

(b) (a) raicj:Dii«$^fc#«is«^a^ 5 3-s. 
*wfcy#**i^K (rna) 7°-7\cx<>xmmistiitmmmzm't 
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K 

5 8. ^-y^r-^^flttmm\Z.^X : 

( a ) mwmm&&iiiirz DNAtfVpi ; 

(b) 3L> h'X? ; 

(c) ii^ffliiSft 

5 9 . 5 4 fE«^#(g&fittii:£;fr1-.5 DNA#!I^7 -if *5 <fc Xf/ * 
i*l»#JS5 5|Emo^VK^^^T— fcf££tf, tt^(5 6-5 SVvfft^DS 

\z.mmo*y ho 

6 0. DNAtKM 7-f i tttllft^ODNA^y ^ 7-f I I/y 

ft £ tlZ D N Atf V * y— V%^-fZm*m 5 7 - 5 9 V vffta* 1 ^15^(0^ 
y ho 

6 1. xy^^UTHfaTRNa s e Htm^S 7-5 9^ 



WO 00/56877 PCT/JPOO/01534 

89 

( b ) mmmm%m*m e 4 ~ e e & vma* 1 mmtv>mwt®&kmz.im £ 

*&^zzk*mkki-mmm&<Dmm%fe 0 
^y^^-kDNA^v/y-^zx^^mLx^mm^mm^^y^^- 

3 - *«8x« 3 ' mm&mvt&ti ; 

(b) (a) XST#&n«Zl*«»^©^>f^-#^©y^^^^K 
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(c.) (b) xm-v^bH^v-f^-w^m^mm^Mt-^mmmfD^y^ 

Cb) (a) M^fe*t5Z^«W^o^>r^H*ftilO!;-#5C^^^K 

(c) (b) xm^m^^y^^-w^m^mm^tift-^mm^oyy^ 

(d) (c) xa-C#e>tL5iWtfc«ft«lS:«ffliLT (a) IS"CttfflSix 

nwmzftffitf}-?, y y ? u>*3- k*j x. # y ^ k££*i- 

^^7ty^^vtf K7°7-fv^ot, RH^^WKttiyK 

(e) (d) lMX^btl^-^m^m(Dzfy^^—i^m(OV^^U^h' 

(f) (e) iire#bH6, ^7-r-v~#s^^if$Hyt-^^o7 0 7 
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▼H*^«r^zuWlt«# (e) IftKHHWrt^SM; 

7 0. <««:«K«aH"«fcae)©*jfe-ejb or ^ 
(a) ftB&*fittfe W^y*^^^K3y^ gWftgtt**?- 

(b) R«?**Sr4fiW-«©K:*^«w, M^^y^^ ht5I 
a, 

(b) (a) ^^nfe^^^5^^^^ SSB ^^^^ (c ^^^ 
«tt*r9>f -^-iNHI^^jgi . . ;:^5^~tt«-*5,y#, 

(c) (b) Iit#f 5 ti5r^^7 1 7^^#f y ^ ^ ^ K 

(d) (c) Xg^#^tt5^7^^H*^5^$^Zl^^©^7^ 
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(b) (a) T»#bnfe^i^§^^^^<D^iB^(I^||^^^5fc 

4>ft< it i Si^y7>r DNA^y ^ 7-f ia o M ttiiinia 

(c) (b) Tm.^nibti5-*mmm<n7'94^^&m<DVtfx*\s*^F 
(a) (c) xm^nhMy'y^^-w^m^mm^nit-^mmmo^y^ 

-#««Sr-^zi*««»iS (c) XgK??^Jffi$*i,;5Xg; 

(e) (d) ittmbh&mmi,itwmm*msLk vx (b) xat^sn 

^StWlcffiMW-C, 7**^)^2 Vicf* FisWJtfx ? vie*}- K^^rf 
5**7;*-y=*;** KT'^'f v-ffcot, I* y * Khun ^ K 

(f) (e) Ig-Cl|P ) n§^iM07'7'f jK^^ W K 

(g) (f) X&TitbftS, 7 e 7-f-r-#^^»f$tL7tX2|s:^K(D7 e 7 
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73. &mmp}*mM-tztzii><Djrmvh~ox, 

(a) mmvxo k^zmm*$tt®®m®mm&Mz£^T®mu mmt 

(b) (a) xmhfltz.^tt^mm, rt^>y^^ W K3y^ 
«ftM»Mt«Z|; ££-W^^-»4, ^i^s^o^ssa^i^ 

7 4. -«i*«ttlfc*il«i-5fcib©««««Srt?^ % TASfe, 3 S Rfc % 
NASBAfe, TMAfe Q./5 K7>y PC R&, LCRfc, SDAfc 

( a ) mmt^mm^m^^mmmcmmmcmm^tj: <thimm 
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Dtfx? K**flr*-$** 7#y t'*-?- K^'f^fcot, & 

(b) (a) T.nvmbftZrjfcMmm<D75J^H*Mm<DV#X?U*<?\: 

(c) (b) ISt#f)tl5y7^v-j^i^|]»f$tltZ*i^^7^ 
*n4B«t«i^«fi«B^I«r#« UX<WWft*fT OXM ; 

Mot, 

15 y xfc*^;*-^ K«r^^rt~&*^ 7^-y is*?- YfyJ**— CfcoT, ft 

(b) (a) xuxnibti&-&mmm<D77<<^-wg:m<DV#x? XsHr^Y 

(c) (b) iMTnbti^y^^H^^^mm^tc-^mmwt<Dzf7^ 

(d) ( c ) xmvftbhzmLLtiw&mzitmtvx (a) ig-?ft/B3*i 
25 o^atr, mmm\cmw£7y4^H*&mz&!$,'fz>xn :;ti 
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(e) (d) JMvmhhzz#m&m<D77j^to&m<7>v#z?u*?-}t 

(f) (e) iirc*#e>ft3, 77j^H*&mtf®wzhtL-*mmm<D77 

(a ) mmt tt&mk* j****^ ? v**? K3 y i^&^^i- 
^*^>y*3?^^^Kj8j:otjiai?^^^^K**ru &y#** 

Sv 

( a ) mmt tezmm%&mm<nm.mmmcM%mzftffifttj:'j>fj;< bi>imm 

3 ' pfcHH&JfcBllSft* ^y * t^^- K^firftHSfc^ai^ * l^T— if (CJ; 

(c) (b) xuxmbtizy>7j^H*&m^mzntz-Mm®<D794 
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y * KSrgrtr U m V tfx ? vir^ Vim?? << ^-<» 3 'Zmxti 

(b) (a) xm-e#e>H5^*:^^©y9-r^-#«moy^^^^K 

(c) (b) Tmx^(btiz77j^—to&mAmM£htc-*mwt&<D77j^ 

(d) (c) xmxnbti^mmLitm.mm^mmtLx (a) im-tM£ffl$;ft, 

y ^ w k^k^? >r -7-0 3 3 ' mmwcmm^ti, m 

(e) (d) xux-nbti%-*m&wi<o77j^-fa&m<Dv$xi!?u*?-h* 

(f) ( e ) xa-cw&tis, y 0 74^-w^tmvft&hiz-*mm&<D7* , 7 
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vH¥*M*tttz*mm» (e) xmcimm&teiM; 
82. &m&ii*mmi-zit#><Dj3W:vk<>x, 

8 3. W»OttfleBM**^Sfc*o^^* oT% «M«i^3 9Tiaj:ot 
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5* — 

3-«- 

5*< 



< 6' 



< 5' 



3" 



5' — 
3*4- 



1 — vif 



3' 



Vj— 5' — 
3' -4- 



5' 



3'- 



3' 



(1) 



(2) 



(3) 



(4) 



(5) 



(6) 
(7) 

(8) 

(9) 

(1 0) 
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SEQUENCE LISTING 
<110> Takara Shuzo Co., Ltd. 

<120> A method for amplification of nucleotide sequence 
<130> 661724 

<150> JP 11-076966 
<151> 1999-03-19 

<150> JP 11-370035 
<151> 1999-12-27 

<160> 68 

<210> 1 
<211> 99 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA corresponding to a portion of human transferrin 
receptor-encoding sequence used as a template 



<400> 1 

ggacagcaac tgggccagca aagttgagaa actcacttta gagaattctg ctttcccttt 
ccttgcatat tctgagcagt ttctttctgt ttttgcgag 



60 
99 
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<210> 2 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify a portion of human 
transferrin receptor-encoding sequence 

<400> 2 

cagcaactgg gccagcaaag tt 

<210> 3 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify a portion of human 
transferrin receptor-encoding sequence 

<400> 3 

gcaaaaacag aaagaaactg ct 

<210> 4 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Designed oligonucleotide used as a probe for detecting an 
amplified portion of human transferrin receptor-encoding sequence 

<400> 4 

tgctttccct ttccttgcat attctg 26 

<210> 5 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer designated as pUC19 upper (2) NN to 
amplify a portion of plasmid pUC19 

<400> 5 

attgcttaat cagtgaggca cctat 25 

<210> 6 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer designated as pUC19 lower NN to 
amplify a portion of plasmid pUC19 



<400> 6 
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gataacactg cggccaactt acttc 

<210> 7 
<211> 25 
<212> DNA 

<213> Artificial Sequence 



25 



<220> 

<223> Designed oligonucleotide primer to amplify a portion of plasmid 
pUC19 

<400> 7 

actggcgaac tacttactct agctt 

<210> 8 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer designated as pUC19 lower 542 to 
amplify a portion of plasmid pUC19 

<400> 8 

agtcaccagaa aagcatctta cggat r 

<210> 9 
<211> 25 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify a portion of plasmid 
pUC19 

<400> 9 

gctcatgaga caataaccct gataa 

<210> 10 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer designated as pUC19 upper 150 to 
amplify a portion of plasmid pUC19 

<400> 10 

ggtgtcacgc tcgtcgtttg gtatg » 

<210> 11 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer designated as pUC19 upper 249 to 
amplify a portion of plasmid pUC19 



WO 00/56877 



PCT/JPOO/01534 



6/29 



<400> 11 

cgcctccatc cagtctatta attgt 25 

<210> 12 
<211> 22 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Designed oligonucleotide primer to amplify a portion of human 
transferrin receptor-encoding sequence 

<400> 12 

ctgattgaga ggattcctga gt 

<210> 13 
<211> 22 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Designed oligonucleotide primer to amplify a portion of human 
transferrin receptor-encoding sequence 



<400> 13 

tagggagaga ggaagtgata ct 
<210> 14 
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<21I> 22 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Designed oligonucleotide primer to amplify a portion of human 
transferrin receptor-encoding sequence 

<400> 14 

caacttcaag gtttctgcca gc 

<210> 15 
<211> 21 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Designed oligonucleotide primer to amplify a portion of human 
transferrin receptor-encoding sequence 



<400> 15 

aatagtccaa gtagctagag c 

<210> 16 
<211> 24 
<212> DNA 

<213> Artificial Sequence 



<220> 
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<223> Designed oligonucleotide primer designated as MF2N3(24) to amplify 
a portion of plasmid pUC19-249 or plasmid pUC19-911 

<400> 16 

gctgcaaggc gattaagttg ggta 24 

<210> 17 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer designated as MR1N3(24) to amplify 
a portion of plasmid pUC19-249 or plasmid pUC19-911 

<400> 17 

ctttatgctt ccggctcgta tgtt 24 

<210> 18 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify a portion of plasmid 
PUC19 



<400> 18 

ggatgtgctg caaggcgatt aagttgggta 



30 
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<210> 19 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer designated as MR1N3 to amplify 
portion of plasmid pUC19 



<400> 19 

tttacacttt atgcttccgg ctcgtatgtt 

<210> 20 
<211> 30 
<212> RNA 

<213> Artificial Sequence 



30 



<220> 

<223> Synthetic RNA used as a probe for detecting an amplified portion 
of plasmid pUC19 

<400> 20 

ugauccccca uguugugcaa aaaagcgguu < 

<210> 21 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Designed oligonucleotide primer to amplify a portion of vero toxin 
1-encoding sequence from hemorrhagic Escherichia coli 0-157 



<400> 21 

agttaatgtg gtggcgaa 

<210> 22 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 



18 



<223> Designed oligonucleotide primer to amplify a portion of vero toxin 
1-encoding sequence from hemorrhagic Escherichia coli 0-157 



<400> 22 

gactcttcca tctgcca 

<210> 23 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 



17 



<223> Designed oligonucleotide primer to amplify a portion of vero toxin 
2-encoding sequence from hemorrhagic Escherichia coli 0-157 
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<400> 23 

ttcggtatcc tattcccg lg 

<210> 24 
5 <211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

10 <223> Designed oligonucleotide primer to amplify a portion of vero toxin 
2-encoding sequence from hemorrhagic Escherichia coli 0-157 

<400> 24 

tctctggtca ttgtatta jg 

15 

<210> 25 
<211> 22 
<212> DNA 

<213> Artificial Sequence 

20 

<220> 

<223> Designed oligonucleotide primer designated as MCR-F to amplify a 
long DNA fragment 

<400> 25 

ccattcaggc tgcgcaactg tt oo 



<210> 26 
<211> 22 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer designated as MCR-R to amplify a 
long DNA fragment 



<400> 26 

tggcacgaca ggtttcccga ct 

<210> 27 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 



22 



<223> Designed oligonucleotide primer designated as MF2N3(24) to amplify 
a long DNA fragment 

<400> 27 

gctgcaaggc gattaagttg ggta 24 

<210> 28 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer designated as MR1N3(24) to amplify 
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a long DNA fragment 
<400> 28 

ctttatgctt ccggctcgta tgtt 24 

5 

<210> 29 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

10 

<220> 

<223> Designed oligonucleotide primer to amplify a portion of 
bacteriophage lambda DNA 

15 <400> 29 

aacaacaaga aactggtttc 20 

<210> 30 
<211> 20 
20 <212> DNA 

<213> Artificial Sequence 

<220> 

<223> Designed oligonucleotide primer to amplify a portion of 
25 bacteriophage lambda DNA 



<400> 30 

gcaatgcatg acgactgggg 
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<210> 31 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify a portion of 
bacteriophage lambda DNA 

<400> 31 

gttttcccag tcacgac 

<210> 32 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify a portion of 
bacteriophage lambda DNA 

<400> 32 

caggaaacag ctatgac 

<210> 33 
<211> 20 
<212> DNA 

<213> Artificial Sequence 



17 



17 
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<220> 

<223> Designed oligonucleotide primer to amplify a portion of 
bacteriophage lambda DNA 

<400> 33 

gtacggtcat catctgacac 20 

<210> 34 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify a portion of 
bacteriophage lambda DNA 

<400> 34 

gcaatcggca tgttaaacgc 20 

<210> 35 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify a portion of 
bacteriophage lambda DNA 



<400> 35 
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cgccatcctg ggaagactcc 

<210> 36 
<211> 44 
<212> DNA 

<213> Artificial Sequence 



20 



<220> 



<223> Designed oligonucleotide primer designated as Rl-Sl to amplify a 
portion of bacteriophage lambda DNA 



<400> 36 

tttcacacag gaaacagcta tgacaacaac aagaaactgg tttc 

<210> 37 
<211> 44 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer designated as R1-A3 to amplify 
portion of bacteriophage lambda DNA 

<400> 37 

tttcacacag gaaacagcta tgacgcaatg catgacgact gggg 



<210> 38 
<211> 62 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer designated as R2-S1 to amplify a 
portion of bacteriophage lambda DNA 

<400> 38 

attgtgagcg gataacaatt tcacacagga aacagctatg acaacaacaa gaaactggtt 60 
tc 62 

<210> 39 
<211> 62 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer designated as R2-A3 to amplify a 
portion of bacteriophage lambda DNA 

<400> 39 

attgtgagcg gataacaatt tcacacagga aacagctatg acgcaatgca tgacgactgg 60 
gg 62 

<210> 40 
<211> 95 
<212> DNA 

<213> Artificial Sequence 



<220> 
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<223> Designed oligonucleotide primer designated as R3-S1 to amplify a 
portion of bacteriophage lambda DNA 

<400> 40 

cactttatgc ttccggctcg tatgttgtgt ggaattgtga gcggataaca atttcacaca 60 
ggaaacagct atgacaacaa caagaaactg gtttc 95 

<210> 41 
<211> 95 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer designated as R3-A3 to amplify a 
portion of bacteriophage lambda DNA 

<400> 41 

cactttatgc ttccggctcg tatgttgtgt ggaattgtga gcggataaca atttcacaca 60 
ggaaacagct atgacgcaat gcatgacgac tgggg 95 

<210> 42 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer designated as M13RV-2N 17mer 



<400> 42 
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caggaaacag ctatgac 

<210> 43 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer designated as M13RV-2N 20raer 
<400> 43 

acacaggaaa cagctatgac 2< 

<210> 44 
<211> 70 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify a portion of CDC2- 
related protein kinase PISSLRE gene 

<400> 44 

gagttcgtgt ccgtacaact atttcacaca ggaaacagct atgacccaac aagagcctat 60 
agcttcgctc 7Q 

<210> 45 
<211> 44 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify a portion of CDC2- 
related protein kinase PISSLRE gene 

<400> 45 

tcgaaatcag ccacagcgcc atttcacaca ggaaacagct atgacccgct gtctttgagt 60 
tgtggtg 

67 

<210> 46 
<211> 44 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Designed oligonucleotide primer to amplify a portion of Type II 
cytoskeltal 11 keratin gene 

<400> 46 

gagttcgtgt ccgtacaact atttcacaca ggaaacagct atgacgctat tctgacatca 60 
ctttccagac 

70 

<210> 47 
<211> 44 
<212> DNA 

<213> Artificial Sequence 



<220> 
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<223> Designed oligonucleotide primer to amplify a portion of Type II 
cytoskeltal 11 keratin gene 

<400> 47 

tcgaaatcag ccacagcgcc atttcacaca ggaaacagct atgacgaatt ccactggtgg 60 
cagtag 66 

<210> 48 
<211> 62 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify a portion of 
bacteriophage lambda DNA 

<400> 48 

attgtgagcg gataacaatt tcacacagga aacagctatg acgtacggtc atcatctgac 60 
ac 62 

<210> 49 
<211> 62 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify a portion of 
bacteriophage lambda DNA 
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<400> 49 

attgtgagcg gataacaatt tcacacagga aacagctatg acatgcgccg cctgaaccac 
ca 

<210> 50 
<211> 62 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Designed oligonucleotide primer to amplify a portion of 
bacteriophage lambda DNA 

<400> 50 

attgtgagcg gataacaatt tcacacagga aacagctatg acctgctctg ccgcttcacg- 60 
ca 

62 



<210> 51 
<211> 62 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify a portion of 
bacteriophage lambda DNA 

<400> 51 

attgtgagcg gataacaatt tcacacagga aacagctatg acgcaatcgg catgttaaac 60 

62 
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<210> 52 
<211> 70 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Designed oligonucleotide primer designated as 5' ID to amplify a 
portion of cyclin A DNA 

<400> 52 

tcgaaatcag ccacagcgcc atttcacaca ggaaacagct atgacatgtt ttgggagaa 60 
ttaagtctga 7Q 

<210> 53 
<211> 44 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer designated as 3' ID to amplify a 
portion of cyclin A DNA 



<400> 53 

gagttcgtgc cgtacaacta tttcacacag gaaacagcta tgacttacag atttagtgtc 
tctggtggg 

<210> 54 
<211> 16 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer designated as M13RV-2N 16mer 
<400> 54 

aggaaacagc tatgac 



16 



<210> 55 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer designated as M13M4-3N 16mer 
<400> 55 

agggttttcc cagtcacgac 

<210> 56 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer designated as M13M4-3N 24mer 



20 



<400> 56 
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cgccagggtt ttcccagtca cgac 

<210> 57 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer designated as M13RV-3N 24mer 
<400> 57 

tttcacacag gaaacagcta tgac 

<210> 58 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer designated as M13M4 
<400> 58 

gttttcccag tcacgac 

<210> 59 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Designed oligonucleotide primer to amplify a portion of human 
transferrin receptor-encoding sequence 

<400> 59 

cagcaactgg gccagcaaag ttgagaa 

<210> 60 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify a portion of human 
transferrin receptor-encoding sequence 



27 



<400> 60 

gcaaaaacag aaagaaactg ctcagaa 

<210> 61 
<211> 26 
<212> DNA 

<213> Artificial Sequence 



27 



<220> 

<223> Designed oligonucleotide primer to amplify a portion of human 
transferrin receptor-encoding sequence 



<400> 61 
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cagcaactgg gccagcaaag ttgaga 

<210> 62 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify a portion of human 
transferrin receptor-encoding sequence 

<400> 62 

gcaaaaacag aaagaaactg ctcaga j 

<210> 63 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify a portion of human 
transferrin receptor-encoding sequence 

<400> 63 

cagcaactgg gccagcaaag ttgag 25 



<210> 64 
<211> 25 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify a portion of human 
transferrin receptor-encoding sequence 

<400> 64 

gcaaaaacag aaagaaactg ctcag 25 

<210> 65 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify a portion of human 
transferrin receptor-encoding sequence 

<400> 65 

cagcaactgg gccagcaaag ttga 24 

<210> 66 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify a portion of human 
transferrin receptor-encoding sequence 
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<400> 66 

gcaaaaacag aaagaaactg ctca 24 

<210> 67 
<2U> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify a portion of human 
transferrin receptor-encoding sequence 

<400> 67 

cagcaactgg gccagcaaag ttg 23 

<210> 68 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify a portion of human 
transferrin receptor-encoding sequence 



<400> 68 

gcaaaaacag aaagaaactg etc 



23 
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